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lUtilization of Tidal Power
in England and France

E present to our readers, two
schemes for utilizing tidal
ower, the one following the
ines of a plan, originating in
France, for a power station on

the British Channel; the other a proposed

In England There Is Very Great Rise and Fall of the Tide.

installation of a very large size at the
mouth of the Severn River, England. The
estuary of this river is celebrated for the
great rise and fall of tide, which brings
about the formation of a bore.

The idea of the French installation is
by a system of conduits to admit water
to an impounding reservoir as the tide
rises. The water entering the reservoir
passes thru pipes, and referring to the
cut, with valves in the central line open

and those in the side lines closed, the
water flows in thru the central line actuat-
ing turbines in the power house. The
course of the water as it passes thru
the power station, it will be observed, is
from the sea towards the reservoir, so

A Half Million Horse-Power Is to Be Developed.

that the turbines rotate in a sense deter-
mined by the direction of this flow.
When the dam is full and the tide begins
to fall, power is again developed by clos-
ing the gates in the central line and open-
ing those in the side lines. The effect will
be that the reservoir will empty itself and
the flow of water thru the power station
will be in the same direction, within the
station, as it was before. Thus the tur-
bines will always turn in the same sense,
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whether the tide is entering the reservoir,
or whether the reservoir is delivering its
contents to the channel.

The idea of the scheme is simply to
give the turbines the same direction of
rotation, whether the reservoir is filling

In the Severn Estuary a Thirty-Foot Rise and Fall Is to Be Utilized As Shown Above.

or emptying itself. The above is perhaps
little more than a suggestion but it at
least carries out the idea of a uniform
direction of rotation of the turbines in
the power station.

We now come to the proposed Severn
River installation. Taking advantage of
any natural shoals the channel is to be
dammed with provision of a shiplock
plant. The dam whose line is determined
by the natural contour of the river bot-
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tom, provides,
as will be seen
from the cut,
a wide chan-
nel leading to
the lock. In
the walls
formin this
channel there
are to be in-
stalled tur-
bines of a mil-
lioh maximum
horse - power.
The power
which the tur-
bines can de-
velop will
vary over a
very large
range. 'To the
left of the cut
is seen the
River Wye,
‘beloved by
Cook’s tour-
ists, and far
back in the in-
terior there
has been
found an ideal
site for the es-
tablishment of

there are sev-
eral localities
which  would
seem open to
this class of
treatment.

In the case
of the “Severn
Barrage,” as
the installa-
tion is called.
an enormous
amount of en-
ergy will have
to be stored
in the lake.
The tunnel
for its supply
is to be driven
thfu over a
mile of solid
rock, and is to
have a diam-
eter of 40
feet, so as to
be the largest

thing of its
kind in the
world.

For such in-
stallations as
these, if they
are to be es-

an immense tablished on
lake or reser- this side of
voir. This the ocean,

site it is pro-
posed to dam
and to connect

Direction for Rising and Falling Tide.

On the French Coast It Is Proposed to Install a Turbine Plant, Whose Rotors Shall Turn in the Same
We Illustrate a Suggestion for Doing This.

one’s thoughts
go at once to
the northeast

it with the
Wye by a tun-
nel; when the conditions are such that
the turbines are exerting a million horse-
power, half of it will be taken off and ex-
pended for filling the lake.

.Under other conditions of the tide, when
normal conditions would give the turbines
very little power, the waters of the lake
are to be drawn upon so as to bring the
power up to the normal 500,000 horse-
power.

Above the dam a railroad bridge and
viaduct crosses the estuary. At the locks
it is doubled so that one set of tracks
passes on the ocean side of the locks and
the other on the river side. The object
of this arrangement is to give the trains
continuous passage. In locking ships thru
the gates it will be seen that one track

or the other will always be closed. If but
a single track crost the locking station it
would have to be opened every time a
ship went thru, thus introducing the
trouble of intermittent passage for trains.

The method of energy storage, involv-
ing the use of the artificial lake, contem-
plates special turbines to be stationed in
the vicinity of the lake so that, as the
water is allowed to flow into the Wye,
these turbines will give the power, which
under the conditions of slack water the
turbines in the Severn waters cannot sup-
ply. It is a most ingenious arrangement
and would seem to contain a good sugges-
tion for other similar locations. Offhand,
a number of such power stations could be
suggested, for on the coast of England,

where in the
state of Maine
and in the provinces on the Bay of Fundy
there are many ideal sites.  Qur readers
will remember the famous waterfall in the
Harbor of St. John, New Brunswick.
This waterfall falls in opposite directions
as the tide changes. Here one of the in-
stallations we have described as being de-
signed for the British Channel, might in-
deed be put into successful operation. For
many years, coal has been brought down
from the provinces. Perhaps a time will
come when power from the ocean will be
distributed from the head of the Bay of
Fundy where the enormous tidal rise and
fall would seem to make possible the con-
struction of an ideal power plant.

An Eighteen-Foot Crab!

OW would

you like to be

i swimming
at your favorite
beach and suddenly
find yourself in
combat with a gi-
gantic crab like the
one shown in the
accompanying illus-
tration? This is not
a reconstructed crab
of prehistoric times,
doped out in plaster
dand wood by a be-

spectacled  theorist
or student, but it
represents what s

said to be the larg-
est crab in the
world, and which
was found in the
sea-waters off Ja-
pan.

This enormous
creature of the deep
has tremendously
large arms with
pincers, which arms
extend cighteen
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Atlantic City in Miniature

HOSE who like true-to-nature minia-
tures will surely admire this clever
and interesting scene now being ex-

hibited at the Pennsylvania Railroad Sta-

tion in New York City by the Atlantic
City Publicity Burean. .

The display itself is forty feet long and
thirteen feet wide and was donated by
three Atlantic City Fire Department mem-
bers. The breakers and boardwalk are
faithfully reproduced in exact detail with
photographs of the famous Atlantic Clty
hotels making up the background. On the
boardwalk four continuous streams of
pleasure seekers move along in opposite
directions. Here we find miniature dolls,
drest in the height of fashion, watching
the crowds at the beach, some strolling
along and some in wheelmg chairs pro-
pelled by an attendant. Even their tiny

legs move as they travel to their ultimate

destination in back of the scenes.
Here they dip under, on an endless belt

only to come up on the opposite side and

continue their seemingly tireless move-
ments. At the beach are miniature dolls
in all kinds of positions; some buried in
the sand and some frolicking around.
Others again are enjoying the cool invit-
ing waters and dipping under the surface
each time the breakers carry them under.

The flood lights are suddenly extin-
guished and the night scene of Atlantic
City boardwalk is rendered in detail, the
only illumination coming from the mini-
ature boardwalk lamps and a lighthouse
in the background. The waves continue
to roll and the bathers remain in the
water.

A word as to its construction. Four
long endless bands of tape are moving
constantly, two in one direction and two
in the other. To these bands are attached

the miniature dolls 4 or 5 inches high so
that their feet and legs depend freely.
Into the bottom of each foot a small nail
is driven which collides with a series of
nails driven laterally into two strips of
wood lining each side of the slot enclosing
endless tape bands.

The forward motion of the doll causes
a movement of each foot exactly similar
to a walking movement in a human being.
The breakers in the water are made by
painted strigs of canvas, glued to thrce
rollers which constantly revolve in a tank

of water. To these breakers are attached
the bathing dolls. The display is valued
at $6,000.”

TaKing a MasKk of the Human Face

We illustrate the making of a face mask
from a living model. It is anything but
a pleasant operation. It is done with
plaster-of-Paris put on soft, which in a
few minutes sets to a stony hardness.

Oil is used as required to prevent its

A Plaster-of-Paris Likeness of 'One of the Most Beautiful Women in
olded Form Was Poured Into a Plaster Mask Taken as It

France. The M

Sbown at the Right.

“:’g‘;"’"-.:-.-v-; T s

adherence. It may have to be removed
in parts. This is provided for by having
a wire bent so as to lie close to the surface
along the lines where it is desired to cut
the plaster, and by withdrawing the wire,
the material is cut so that the mask can
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be removed in pieces. This gives an in-
taglio of the features. The pieces are put
together, then either treated with oil or
wax to prevent adhesion, and as many
;f)laster casts as desired are taken there-
rom

Expert Shown Removing One-Half of Plaster-of-Paris Face Mask After
as ‘‘Set” and Hardened. A Wire Placed Over the Face Facilitates

Splitting .the Mask,
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The Above Illustrates a New Idea in Motion-Picture Theater Building Whereby It Becomes Possible for 50,000 People or More to View Motioa

Pictures. The Idea, in Short, Is to

Use a Hexagonal Screen, Which Consists Really of Six Distinct Screens on Whi
Simultaneously, as Well as Synchronously. The Entire Audience, Therefore, Views the Picture at the Same Time.

ch Six Pictures Are Thrown
The Screen Is Arranged So

The Movie Theater of the Future

UR moving picture theaters have
increased by leaps and bounds
during the past decade as is real-
ized by everyone. In our large
cities it is always difficult to seat

all the patrons who desire to gain admis-
sion, and when a big feature is advertised,
it is usually impossible to secure admis-
sion, even tho these houses seat anywhere
from two thousand to five thousand people
at one time,

—— et e
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By H. GERNSBACRK

Take, for instance, the largest picture
theater in New York City, the Capitol,
which is also the largest theater in the
world. This theater has 5300 seats and
quite frequently it is impossible to gain
admission; it has becen remarked often
tkat this house would be sold out if it
were fve or six times as large.

What, then, will the future bring? If
at the prosent time we have houses seating
more than five thousand people which can-
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not accommodate the moving picture-
loving public, what will happen five or ten
years hence when the population has
largely increased and when the taste for
movies has increased as well?

Built along the lines of the present
motion picture houses, that is, on the
rectanguar plan, it seems almost impos-
sible to make the houses much larger than
the present Capitol Theater. A person
sitting in the last row is some 212 feet

r—
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X-Rays Expose Counterfeited
“Old Masters”

HE role of X-rays
in the last few
years has been
almost exclu-
sively medical,

but now it seems destined
to be extended and to
cover a more varied field
day by day. The services
which it has rendered to
metallurgy in revealing
imperfections in such
metallic parts as may be
of particular importance
is recognized now; and
finally it is invading the
domain of the fine arts,
so that the world of fine
art and painting is des-
tined to utilize its re-
markable power.

The first investigations
of this nature were car-
ried on in Germany in
1914, and are described
by Faber in the Zeit-
Xnﬂ fiir Museumkunde.

They have been followed
out in Holland by Dr.
Heilbron of Amsterdam,
who has attained very
curious results.

Recently a French spe-
cialist, Dr. André
Cheron, has attained still
more exact results in this
field, and we give here-
with the technique of his
methods which has made
possible the radiographic
verification of the au-
thenticity of paintings by
the “old masters.”

It is known that the
degree of transparency
of a body to X-rays de-

By JACQUES BOYER

pends upon the number
and weight of the colors
present. Now in a picture there are three
things to consider : the.support (canvas or
wooden panel), the ground with which
this support is covered, and_ finally the
colors which are used in the picture 1tself.
The support is always very transparent
tc X-rays, cloth much more so than
wood.

As regards the ground, it seems to fol-
low from the records which we possess
on the manufacture of colors and on the
preparation of canvas and panels, that the
old artists spread over their supports a
mixture of calcium carbonate and glue,
comparatively transparent to X-rays. To-
day, on the contrary, a coating of white
lead is almost exclusively used, which is
much more opaque and whlch working
into the interior of the threads of the
cloth, makes a contrast with the trans-
parency of these threads which cannot
escape notice,

As regards the colors used by the artist
for depicting his subject, they also vary
greatly in density and consequently in
transparency to X-rays. Some colors such
as white are and always have been almost
exclusively made of heavy compounds of
lead or of zinc; such colors are practically
opaqhie to the X- -ray

Others, like bttumen and the generality
of blacks, are extremely light and let the
rays pass thru very readily. Finally, be-
tween these two extremes we find very
different density or weight, from light car-

-Ray AB?"““’ Used

Successfully in Exposin urious
Were Done lyn Pigments &hnc‘l:
parent to the X-Rays.

mine to heavy chrome yellow with cobalt
blue, ultramarine, sienna, Veronese green,
English vermillion and orange, taking the
intermediate positions.

But a certain number of colors which
were formerly made on a base of mineral
salts (the majority of reds, for example)
are today sometimes made of vegetable
substances far more transparent, like mad-
der. Tt is the same with aniline colors.

It is clear now that to obtain a good
radiographic image of a painting two
things are essential: (1) the transparency
of the support and of the ground; (2)
the relative opacity of the colors or at
least of certain of the colors whose con-
trasts form the image.

These conditions are accurately realized
in the ancient paintings; on the contrary,
modern paintings on an almost opaque
ground, covered with colors, often very
transparent to X-rays. give less perfect
images by the X-rays and are often almost
invisible.

Here is our first result. Radiography
can give us a clue to the age of a picture
and consequently sometimes can deter-
mine its authenticity.

Another result that radiography will
show is the injuries Wthh a painting
may have experienced in the course of
the centuries, in spite of the most skillful
restorations. Since it is a question of
ancient painting, the ground and the color
used in the restoration will be of different
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“Old Masters.”
Were Comparatively Trans-

manufacture and prob-
ably of different atomic
weight, and will disclose
on the photographic plate
by absolute spots. per-
fectly defined  in . area,
the injuries ‘often en-
tirely unsuspected by the
casual observer.

And now perhaps the

m o s t interesting of
these researches is the
revealment of surprises
by radiography. To see
a_picture by transmitted
X-rays is to know in
great part its history.
The artist himself may
have modified his work
in the course of its exe-
cution. AN the addi-
tions, all of the over-
lays which have been
used on it, are thus re-
vealed; not to mention
the unexpected discov-
eries of paintings en-
tirely hidden under mod-
ern work, the latter done
by some unscrupulous
artist. i
The. first two proofs
obtained. by M. Cheron,
The Madonna-of Stellas
and- The Flower Piece,
-show very well the con-
trast between the radio-
- graph of an ancient pic-
ture and that of a mod-
ern’ one.

The first has colors that
-are quite strong and the
- figures can be recognized

clearly. But besides there
appear at the base of
the picture entirely un-
suspected restorations of
considerable extent. In
the second picture, on the contrary, no
image is visible except that of the three
white flowers, which are the only-things
done in a color sufficiently opaque to i\
a silhouette thru the ground of white
lead which undoubtedly coated the canvas.
Another painting, the picture of the
Royal Infant at Prayers of the French
School of the fifteenth century, now in the
Louvre, was also recently radiographed by
Dr. Cheron. The authorities of the Mu-
seumn consider from certain records that
the original base of the picture had suf-
fered considerable deteriorations and that
these were hidden, by a uniform black
coating { this radiograph confirms their
hypothesis.

Finally, another radiograph obtained b
the same process shows a little Flemni
scene; it had formerly been attributed to
van Ostade. The radiograph is still more
curious. It shows no trace of the figures.
except the head of one of them which can
be made out in the center of the painting.
but on the contrary, two peacocks, two
ducks and two chickens appear upon the
plate.  There were undoubtedly two
paintings superimposed on the same
wooden panel: the first, that of the birds.
is ‘apparently an antique. since no opaque
ground impairs the clearness of the sil-
houctte. The second picture. the counter-
feit van Ostade, is probably modern, since
the colors, except the whites, are almost
uniformly transparent to the X-rays.

The
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World’s Smallest 'Plane

By the Paris Correspondent of “SCIENCE AND INVENTION”

ANY people have been waiting for
the small airplane of low horse-
power, which will be cheap to run.
An engineer, Mr. de Pischof, has built
for them an avionctte. This constructor
is a practical aviator and has studied
aerodynamics and built successful air-
planes ever since the early days of avia-
tion. The first de Pischof machine was
built in 1907 in connection with Mr.
Koecklin and an autoplane was con-
structed in 1911,
In size they are among the smallest
airplanes in the world—in construction,

the simplest ever designed. This sport
machine flew, during the tests, most suc-
cessfully. Its construction is entirely
metallic and this small airplane is fitted
with a 16 horse-power Clerget-Blin hori-
zontal opposed two-cylinder engine built
specially as an airplane engine.

The span is 17 feet and the total length
is 11 feet, while the height is 4 ft. 2 in.

It is a remarkable fact that this avio-
nette can be completely dismantled in a
few minutes by the aid of but one small
spanner wrench and a pair of pliers.

When the wings are folded the width of
the plane is reduced to 3 fcet. It follows
that any small shed will shelter this ma-
chine, as, when folded it is no more
cumbersome than a light motor car.

The wheels of the undercarriage are
mounted on the longerons of the lower
wing.

The total wing area is 8034 sq. ft
When empty, the avionette weighs 225
Ibs.; its maximum speed is 60 miles an
hour and its cesling or highest altitude is
placed at 6,520 feet.

Four Rooms in One

“ U-TURN -IT” makes four rooms out

of one! Those who live in the

congested cities such as New
York, where the rents are climbing rapidly
“towards the fourth dimension,” will find
of special interest this latest invention
which comprises four living rooms in a
small revolving cabinet, the whole affair
being about the size of the ordinary
pantry.

One Mr. P. L. Cimini is responsible for
this invention, which has met with a great
deal of favor on the part of the public
who have seen the device while on exhibi-

The Complete Kitchenette.

P

tion on Broadway, New York City,
recently.

The revolving four-in-one apartment
comprises a substantially built revolving
cylinder which can be fitted into a corner
or into the side of a single room, if that
is all the space available, and which will
permit the owner to transform this single
room at will into a library, a wardrobe, a
bedroom or a kitchen, all of which are ex-
cellently designed as attested by the ac-
companying photographs of the invention.

There are four compartments to the
cylinder, one containing a bed and bed-
room accessories; another a bookcase and

Wardrobe and Folding Bed at Side.
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library cquipment; another a wardrobe,
and the last—the most important of the
lot, in many ways—a perfect kitchenette,
which includes a stove and even a sink.
A simple turn revolves the cylinder and
changes the room—pronto. This circular
combination apartment is well ventilated
and may also ventilate the room in which
it is placed. The kitchenette is cleverly
designed so as to meet practically every
requirement of Mrs. Newlywed. and there
is a place for everything, provided every-
thing is kept in its place! There are ¢ute
little compartments, or draw&r.s,-~¥r the
flour, the sugar, the spices, etc. *

The Library, Including Desk and. Bookcase.

pa— o
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The Anatomy of Crystals

REQUENTLY in solutions of

solids, such as-those of salt, sugar,

alum, borax and of innumerable

chemical compounds, symmetric-

ally and characteristically shaped
solids appear on evaporation, and by
taking special “precaution, very beautiful
examples can be obtained. Then, if we
depart from easily managed solutions
such- as made in the laboratory, and go
into the field of Nature, we find there
other crystals, in many cases formed by
processes quite unknown to us, and
hardly susceptible of surmise; among
such are crystals of carbon—as the dia-
mond, of common alumina or clay—such
as the ruby, or lead sulfid—i. e., galena
or galenite, and so on thru a myriad
of minerals.

‘The Sto
Suggested Symmetrical Crystal Buildin,
to the Article Appearing on Another
Popular Opinion,

and

erhaps, the Method or Exact Wa
Examination Under the Most Powerful Microscope

as the first or isometric system. Then
come four other systems whose axes are
not all of identical length, but each of
which has -its three axes. In the second
system they intersect at one point at
right angles and only two of them are
of identical length. In the third system,
the axes are of different lengths, but still
intersect at right angles. In the fourth
and fifth systems, at the point of inter-
section, the axes which are of varying
lengths, intersect at oblique or obtuse
angles. So far there have always been
threc axes to a crystal.

Finally, in the sixth system, there are
four axes, three of them lying in a trans-
verse plane to the length of the crystal
and intersecting at angles of 60 de-
grees, while the fourth axis passes thru

of Crystals, Galenite, Datolite and Biotite Mica, As Typical Mineral Crystals, Formed
B Forms of Molecules.
age, By Prof. F. L.

Those Interested in

in Which Crystals Form Is
ails to Disclose the Exact

eral readily splitting away in faces paral-
lel to those of its proper cubic crystal.
B*y keeping it up, we can get a collection
ot almost microscopic cubes. S

Again, we show 1ica, cleaving into
sheets, transverse to the longitudinal axis
of its crystals. In this mineral, we have
only one prominent direction of cleavage.
It would be very hard to find in mica,
any other clcavage plane than that trans-
verse to its longitudinal axis or in crys-
talogical terms—parallel to its base. Thus,
Nature may give us a hexagonal prism
of mica, and by utilizing its extraordinary
cleaving, it may be made into sheets of
almost microscopic thinness.

One of the illustrations shows a rhom-
bohedron; the axes of this crystal are in-
clined one to the other. his is the

in the Mysterious Laboratory of Nature,

the Various Systems of Crystal Formation May Refer
Darrow, Which Contains a Diagram_ Showing All of the Systems.

Contrary to

Crystallic Structures Which Outdo Anything That Man Has Accomplished.

In many cases a large crystal by me-
chanical means may be reduced to small
ones, by a process of division, approxi-
mating to pulverization. The famous
_Abb¢ Haiiy, the French mineralogist,
carly in the last century, placed crys-
tallography upon a scientific basis. lHe
found that crystals could be divided into
six systems. Of these systems, five were
definable by the relations of three axes
in each crystal.

We have spoken of galenite crystals,
These crystals arc primarily cubes, and
the axes of a cube are taken as being
three in number, at right angles to each
other, intersecting at a point in the cen-
ter and terminating in the centers of the
six faces of the cube, and therefore of
equal length. . -

All crystals which can be referred to
three such axes, belong to what is known

" this. operation herewich.

the intersection and is perpendicular to
the planc which they determine. Such is
a very brief resumé of the six system
classification of crystals.

Every crystal that exists can be referred
absolutely to one or the other of these
systems, altho cases may occur when by
some force crystals have been twisted
or distorted, but the distortion is so
easily recognized as such, that these in-
stances do not invalidate the wonderfully
simple laws effected by these products of
Nature.

In many cases, crystals have what are
known as cleavage planes. This means
that they can be divided along the arca
of such planes so as produce a new crys-
talline face. We illustrate the result of
In a crystal of
the first system, like galenite, it will be
seen how cleavage occurs, the hard min-
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Not Even Yet Thoroly Understood by Chemists, and
Process By Which Dame Nature Procee to Build Up
crystalline form of datolite. Innumera-

ble other examples of crystals could be
given. The planetary disposition of nu-
clei and electrons in the atom which 1s
generally accepted by theorists is some-
times taken as giving a base for the the-
ory of crystals. In referring to the cut
a nucleus is shown with its clectrons
around it, and it is certainly suggestive of
the possibility of geometrically shaped
space being filled with the atoms building
up symmetrical molecules and in the
other views, the idea is carried out still
further. :

" It is fair to say that in different scien-
tific lines, few. subjects are at once
so fascinating ani so. wonderful in their
exact mathematical relations and also
simplicity as crystallography.
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X-Ray Movies--Why Not?

By PROF. HAROLD F. RICHARDS, PH. D.

HE ability of X-rays to penetrate
bodies thru which light cannot
pass is being utilized in a variety
of ways, but certainly no one will
affirm that a limit to their appli-
cations has been reached. Surgeons in
every large hospital in the country are
constantly taking X-ray photographs of
fractured bhones and of bullets and other
foreign bodies lodged in the flesh. Few
modern dentists extract infected teeth or

hidden defects that might result in the
collapse of a structure.

X-Ray Movie Dramas

There remains at least one field, how-
ever, to which it seems possible to apply
the X-ray, and that is to the amusement
of the public. Formerly it seemed weird
enough merely to view a photograph of
the bones of the body, but that is not
unusual nowadays, and to many people

director the bones can be shown either
sharp and unclothed or enveloped with a
filmy shadow representing their fleshly
contour. The settings will be seen only
in part, for tapestries, curtains, bed cloth-
ing, thin furniture of wood and all other
light objects will not register at all, and
the actors will appear as animated skele-
tons flitting thru a mystic world of
sombre shade in which chairs and in-
terior partitions and tobacco pipes are

Professor Richards Here Shows Us How It Is Readily Possible to Produce ‘““X-Ray Movie” Dramas and Comedies, Utilizing a Bank of Powerful

Coolidge X-Ray Tubes As Shown.

in a Lead Screen, Lead Being Opaque to

impacted molars without first examining
the interior of the gums with the X-ray.
Fluoroscopic examination of the stomach
and lungs is a commonplace: the beating
of the heart and the peristalsis of the
stomach can be made visible to the naked
eye; the whole course of a meal thru the
alimentary tract can be followed if cer-
tain devices are employed. Research
hospitals in the East are now earnestly
engaged in accurate determination of the
exact utility of the X-ray in the treatment
of cancer. Great steel and iron manu-
factories regularly use the X-ray to re-
veal the location of faults deep within the
metal and are thus able to guard against

He Concemrates the X-Rays from the Bank of Tubes by Directing Each Bundle of
Imagine an X-Ray Movie of a “Love Scene!”

hese Rays.

there is nothing particularly novel in
actually watching the heart geat or the
stomach rock a meal into physical energy.
But if X-ray “stills” can be made with-
out trouble, why can we not have X-ray
movies? I purpose in the foHousng
paragraphs to suggest a possible means
by which X-ray movies can be produced
and to point out as well the difficulties
that must be surmounted.

The imagination of the reader will have
no difficulty in picturing at once the won-
derfully bizarre effects that could be ob-
tained with -the utilization of X-rays in
the movie industry. The actors will all
be skeletons, and at the will of the
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Rays Thru a Hole

vaguely defined as faint shadows., while
steel joists, water conduits and kitchen
pans will stand out sharp and clear. The
audience will see the revolver in the vil-
lain’s hip pocket whether the hero does
or not, and will tell at a glance whether
the door is really locked. When the hero
returns from war and blandly announces
to his lady that he still bears a machine-
*gun bullet in his thigh, the audience will
know whether he is telling the truth.

A Love Scene in X-Ray Drama
The “movie fan” will enjoy going into

his favorite film house and seeing two
(Continucd on page 1224)
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How We Feel
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texture and hardness of the objects in
contact with the skin.

Of course, the sense of hardness also
has associated with it a muscular sense,
in that we are able to tell the hardness
of the object by pressure. But, the real
sense of touch can be easily found and so
can. the location of the touch spots by a
very simple experiment which anyone can
perform.

Relation of Touch to Pressure

If a hair is mounted on a wooden handle

Fig. 2—Cold
Blackened Areas
Sensitive Than

Fiﬁ. 1—Heat Spots on a
Small Portion of the Palm
of the Hand Are Shown by
the Blackened Areas.

Those Portions and the Latter More

By JOSEPH H. KRAUS

SENSE OF FEELING

In Our Center Diagram, We Show Several
of the Sense lm'lpreuiong Which Are Conveyed
to the Brain. he Girl by Placing Her Foot
Into Water, Experiences the Sense of Coolness
from the Water, and Also a Slight Sense of
Pressure When Thrusting Her Foot Into It.
She Can Tell She Is Sitting on a Rock by
the Sense of Touch and Altho a Certain Sense
of Pressure Is Due to the Clothes Which
She Is Wearingé She No Longer Experiences
This Pressure, Because She Has Become Ac-
customed to the Clothes, So We Say. On
the Left, We Show the Distribution o Touch
Corpuscles in the Section of Human Skin and
on the Right, the Termination of Nerves in
One of These Touch Corpuscles. Notice How
Well Distributed the Nerve Endings Are.

Spots—The Fig. 3—A Hair Mounted

on a Wooden Handle with a ter

Fig. 4—Method of De-
i the A

10 appedrs 10 mater very litue wnewner
the surface of the skin is pushed down-
ward or pulled upward by an instrument.
A sense of pressure in either case is an-
nounced to the brain. We find that on
the tongue and nose, a pressure of only
2 grams per square millimeter will an-
nounce to the brain that a certain region
is being touched.

On the back of the forearm, it requires
a pressure of 33 grams per square milli-
meter and on the back of a finger, only 5
grams., Nearly all pressure sensation lo-
calizes itself near a hair root, and in

(Continued on page 1248)

5—A Draftsman’s

Fig.
Fitted with Two

f C

re More
the Lined Piece of Sealing Wax for

Determining the Minimum

Pressure Produced bg
Hair, by Pressing It

[
the
own

Cork Tips Enables Us to
Determine the Distance Be-

Areas Black-lined Are Less

Sensitive and Those Dotted.

Very Sliihtly Sensitive to

Heat. The Unshaded Sec-

tions of the Small Portion

of the Palm Are Non-Sensi-
tive to Heat.

Sensitive Than the Dotted

Ones.

The Unshaded Parts

Are Not Sensitive to Cold
< - e Read

an
‘Easily Map Out the Areas

hown Above on the

Hands of His Friends.

Amount of Pressure Neces-
sarily Apflied Before a
Sensation Is Evoked. Dif-
ferent Thicknesses of Hair
Should Be Mounted on In-
dividual Handles and Each
One Specifically Marked.
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into One Pan of a Delicate
Balance. The Hair Bends
and the Point of Bendin
Will Give Us the Degree of
Pressure  Applied by the
Hair. Various Thicknesses
Give Us Different Pressures.

tween the Points Necessary

to Produce the Sensation of

Discrimination. If This Ris-

tance Be Very Small, a

Sensation of Two. Points Is
Not Obtained.
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Mushrooms That Explode

A Sectional View of the Lycoperdon or Exploding
Mushroom, with an Interior Formation Similar to a

Shrapnel Shell.

mushroom industry is growing by leaps
and bounds.

Many varieties of this edible fungus are
known to almost every one. Probably one
variety known as Lycoperdons or Explosive
Mushrooms is known to few observers.

This Remarkable Photograph Was
Taken at the Instant When a Lyco-
perdon Mushroom Exploded.

This interesting specimen abounds in
Europe over a great area. They are easily
recognized if one takes pains to look for
them; when they are young they are very
edible for table use, their form is spheri-
cal, when young the interior contains a

Two Full-Grown Lyc{:{erdonl with Powde:
faces.

Sur-

When Young ese Mushrooms Are ible.

takes place the summit of the sphere breaks
open with slightly audible noise when
strong sun-rays strike it, a veritable ex-
plosion takes place, a cloud of powder is
thrown into the air like a volcano giving
it the name of Pacific Crater.

Why We Grow Bald
By DAVID J. CALICCHIO, M. D.

Y hair is falling out! My hair is

getting thin! I am getting bald!”

These sentences are repeated

every day by millions of people.

Your hair can be prevented from

falling out. And it is easy to do so, as soon

as you will learn, thru the following lines,

the cause that makes the hair fall out. The

cause itself is plain and easily understood.

Every hair consists of two parts. One

part is imbedded in a small pit of the skin,

which part is called the root of the hair.

The other extending above the skin is
known as the shaft of the hair.

The root of the hair is an outgrowth of
flesh (hair papilla) underneath the skin.
This root is abundantly supplied with small
tubes (capillaries) carrying blood to the
terminal parts of the body. This blood
bathes and feeds the hair.

The blood is as useful to the hair as
water is to flowers. Now, when the blood
is hindered from reaching the root of the
hair, the hair is deprived of its nourish-
ment; it then dies and falls out.

Every part of the body is supplied with
tubes (arteries) carrying blood, which

arteries divide towards their extremities.
The arteries carry food all over the body.

The scalp has four main arteries, two on
each side of the head. One artery ascends
on the left, the other on the right side.

One artery passes upward from the neck
over the lower jaw (mandible) in front of
the ear, while the other artery goes upward
behind the ear.

As these arteries branch toward the top
of the head (sinciput), they divide into
smaller and smaller branches like that of a
tree, and cover the entire head.

(Continued on page 1244)

Why Human Hair Has a Tendency to Fall Out at the Top of the Head and Not at the Sides Is Explained in Plain English in the Accompanying

Ar.ticle and Illustraton by Dr. Calicchio. It Is an Oft Repeated Fact That the Constant Wearing of a Hat Will Be Liable to Cause Partial g,llduess

or Loss of Hair, and This Is Not Merely a Mistaken Idea Handed Down from Generation to Generation, but Is Founded Upon Strict Physiological

Facts, Which Are Apparent When We Once Stop to Consider How a Hat May Injure the Blood Vessels Circulating Thru the Scalp Covering the Head.
These Vessels Supply the Hair Roots with Nourishment. Injure ese Blood Vessels, and Your Hair Is in Jeopardy. -
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MOTOR

HOW TO PREVENT THEFT OF
CAR

First Prize $25.00.

Here is an extremely simple way to “lock”
a motor, for preventing theft and it also
is a good joke to
play on someone that
“knows-it-all” about the
car.

The entire apparatus
required is a fairly soft
lead pencil.  Simply
mark each spark-plug
on the porcelain from
A to B, as per illustra-
tion—thereby short-cir-

) cuiting the plug.

When the motor is to be started, twist
the thumb and forefinger around the porce-
lain, rubbing out the mark, and the plug
will work as well as ever.

Don’t attempt to mark a plug when the
motor is running, unless you “enjoy” high

tension shocks.
Contributed by R. J. CURTIS.

AUTOMATIC AIR VALVE
Second Prize $15.00.

At high speeds the automobile engine
works most efficiently on a lean mixture
due chiefly to the fact that the duration of
the explosion stroke is so small the burning
of the mixture must be extremely rapid or
most of the power will be lost. This con-
dition is rarely achieved with a carburetor
alone so some other device is necessary to
admit additional air to give a lean mixture,

A simple and effective air valve can be
made from a grease cup and a few odds
and ends. A circle of !4 inch holes is
drilled in the cap of the cup, a center hole
being provided to pass the stem of the
movable member. The latter is a disk of
iron or brass with a long 8/32 bolt thru
the center. A large washer and thumb
screw serves to regulate the pressure of a
light coil spring.

This completes the valve. It is to be
mounted in the intake manifold at any con-
venient place. The engine is started and
the tension on the spring adjusted so the
valve opens when an engine speed equiva-
lent to about 30 miles per hour is attained.

This valve results in a saving in gaso-
line, reduction of carbon and gives the
engine a snaggy action instead of the slug-
gishness noted when an over-rich mixture
is used at high speed. It will not affect
the operation of the engine when working
under heavy loads at open throttle.

Contributed by"
THOMAS W. BENSON.

SRENC S
BZx22d) 3§

mlore
monfokd

A Simple Home-Made Air Valve of the Auto-
matic Type for Insertion in the Intake Manifold.

$50.00 IN PRIZES
Paid for “Motor Hints.”

Most of our readers have a car of their
own, and any number of them have made
certain improv¢ments on that car. We
want to know about these improvements.
What we want are PRACTICAL ideas,
not freak stunts. The idea should be
simple enough, so that anyone handy with
tools can duplicate it. Note that the idea
does not necessarily have to be electrical
in any way.

We would like to have a photograph of
the stunt showing that it was actually
tried, but this is not absolutely necessary
to win a prize. A simple sketch will do
showing the essential parts, etc.

We will pay the following prizes each
month:

All other accepted articles, which win
no prizes, will be paid for at the rate of
$2.00. Articles submitted should not be
long ones. About one hundred to two
hundred words will suffice. Address all
manuscripts to Editor, “Motor Hints,”
care of this publication.

FOOLING MOTO-METER
THIEVES

Third Prize $10.00.

Here is a real kink to those who have had
Moto-Meters stolen from their cars.
Strange to say, these expensive devices are

Effective Serew Lock for the Moto-Meter.

only screwed on and without protection.
There have been many missing in my sec-
tion lately, which led the writer to look
about for a means of securing them, and
vet make it handy to remove when water
is needed. First the cap part was screwed
on tightly to the radiator top, then with a
small drill bit and brace a small hole made
thru the cap and threads of both parts.
Next, a small screw tap was secured and a
hole tapt out to take a 4" machine screw.
Next, the head of said screw was filed into
a little square knob and a hollow key
driven over this knolh to form a squarc
hole in same, after which this key would
serve to unscrew the screw, which held the
cap from being turned off by a thief. Any
odd screw head will answer because the
right tool for taking out this screw isn't in
everyone’s hand; again a thief taking off
one of these devices is not likely to take
any extra time getting it off, as they usually
take things only that are loose.

I have had no trouble as yet with this
simple protection, while other cars lose
meters.

The same trick can be arranged more
handy still by having inside the cap a secret
spring button, known only to yourself which
may be pusht in with a match end, and cap
removed when desired.

R. C. LEIBE.

Contributed by
1181
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HINTS

INTENSIFYING GAP FROM OLD
SPARK PLUG

The high speed gasoline motors of the
present day manufacture, very often de-

Jame gap fere os
om plg 12 cylndlr

Ginder feod-

Intemifying Spark Gap Made from a Discarded
Plug Fitted on Top of the Usual Plug.

velop a weak cylinder, due to poor compres-
sion or piston rings leaking oil. By intensi-
fying the spark of that cylinder, this unde-
sirable weakness is very readily overcome.

My suggestion is to intensify the spark of
that cylinder by means of a gap in the cir-
cuit. There are many devices of this type
on the market today, sold at fancy prices;
but an old spark plug and a brass base
clamp are the only things needed for such
an arrangement. These may be found in
almost any garage or shop.

The diagram is self explanatory and I
know of numerous instances where this de-
vice has worked wonders.

Contributed by JOSEPH A. MAYO.

ELECTRIC FIRE ALARM

A doctor friend of mine was having
trouble with his tires, which were con-
tinually being stolen, thus losing about
eight or nine of them a year. He asked me
if I could suggest any way to prevent this
trouble, and 1 made a device to be placed
on his car, with which he has already de-
tected several attempts to steal his tires,
but the thieves never got very far. The
drawing shows how I fixt 'em!

First I run a wire from the battery to the
horn; then his auto electric system being
grounded, I run another from the tire
holder to the horn with an insulated brass
plug which is held down by the tires; as
soon as a tire is removed, the brass plug

Brossor
apper pice

Removing the Tire Causes the Horn to Sound.

rises and makes contact with the frame,
causing the horn to blow till another tire
is put on. A switch may be connected so
as to shut off the alarm when you have no
extra tires.
Contributed by
S. R. SHILLINGFORD.
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Popular Astronomy

ISABEL M. LEWIS, M.A.

By

NOTHER milestone on the road of
astronomical progress was reached
recently when the diameter of a
star was measured by means of the
Michelson interferometer, a device

destined to rank with the spectroscope and
the photo-electric cell ir value to the
astronomer. As is well known, even the
nearest of the stars are so distant that

stars by increasing
the size of the lens,
since lenses of this
size could never be made.

Fortunately, however, the apparently
insurmountable difficulties of the problem
can be overcome by making use of the
familiar interference fringes found about
the focal image of an object by the lens
of the telescope. After the light from
the object to be observed passes thru the
lens the paths of all the rays converging
toward the focus are not equal in length.
The waves of certain pencils of light in-
terfere with the waves of other pencils
so that alternate rings of light and dark
are formed about the focal image, if the
source is a point, or alternate bands of
light and dark, if the light is past thru a
slit before striking the lens. If the inter-

the Suan.

Yo

of U. S. Naval Observatory

Measuring the Giants
of the Universe

ference is such that the crests of light
waves come together a band of maximum
light is produced and if the crest of one
wave and the trough of another coincide
the result is a ring or band of darkness.

of the telescope. Two slits produce
fringes that are much finer, sharper and
clearer than when only one slit 1s used.
By increasing the distance between the
slits the interference fringes can be made
to disappear. the distance is still
further increased they will reappear again,
then disappear and so on, each successive
reappearance being fainter than the pre-

Other Words, the Earth With the Moon and the Latter’s Entire Orbit Does Not Even Fill Qut
Still, All in All, Our Sun Is Only a Pigmy As Compared to Betelgeuse.

image where pencils equal in length meet
and the interference fringes formed by
interfering pencils of light are arranged
symmetrically with respect to the central
image.

Now it has been found that there exists
a relationship between the size and shape
of the luminous object and the clearness
of the interference fringes, and this re-
lationship can be made use of to measure
minute angles that can be measured in
no other way.

To produce the fringes under the most
favorable conditions the light from a star
whose diameter is to be measured is first
passed thru two parallel slits placed at a
definite distance apart in front of the lens

1182
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they show no perceptible disks in the most The most light falls at the center of the ceding one. The first disappearance is the
powerful telescopes, one usually used for
The least angle that measurement. If the
the great telescopes distance between the
will resolve is one~ slits is measured at
tenth of a second of disappearance of the
arc—the angle sub- fringes the angle
tended by a ten-cent subtended by the ob-
piece viewed at a ject can be found
distance of fifteen from a simple rela-
miles—and the angu- tionship existing be-
lar diameters of the tween this angle. the
giant stars do not wave-length of light
exceed two or three (which can be taken
hundredths of a sec- as one fifty-thous-
ond of arc, while the andth of an inch)
average diameter of and the distance be-
the nearer stars is tween the slits.
scarcelv a tenth of The interferome-
this amount, or two ter method, as it is
or three thousandths called, can be used
of a second. T
In all telescopes

the stars appear sim-

ply as points of light.

The disc-like ap-

pearance of the star

images that is to be

observed in photo-

graphs of the heav-

ens is duc simply

to the accumulation

of light upon the to that of measur-
photographic  plate ing the diameter of
during the interval a star was the meas-
of exposure. If we urement of the
look thru the teles- angular distance be-
cope at these same tween the two com-
stars this disc-like ponents of the close
appearance vanishes double star Capella,
and they appear sim- made not long avo
ply as luminous by the Michelson in-
points. terferometer. This

It can be shown angle is of the order

that to resolve an of one-tenth of a
angle of one-hun- second and there-
dredth of a second fore, just at the limit
of arc by means of of resolution of the
the telescope a lens most powerful tele-
about forty feet in scopes.

diam'euilr wc{tlxld be A valuable feature
;:gt,']l;‘: eﬂ;en’ ;t i‘; nf:l- We Have Been Educated to the Fact That the Earth Is a Rather Small Body. Few Peosle. :)efr.:nh:thlg(tle;ffe;c:g:‘

ile to hope to meas- However, Realize How Exceedingly Small It Is, When for I , We C e It With Our p small 1
tile to hop Own Sun. The Above Shows This Graphically. If the Sun Was a Hollow Sphere. You Could Unng small angles
ure the angular  Place the Earth in the Center and the Moon Could Still Revolve in the Same Orbit That It is the fact that its
- diameters of the Occupies Now. We Would Then Have Almost 200,000 Miles Left Over for Good Measure. In  use is not necessarily

restriccted to the
great telescopes.
Some years ago
Prof. Michelson obtained by means of an
interferometer attached to-an eleven-inch
telescope at the Lick Observatory meas-
urements of the diameters of the satellites
of Jupiter, which average one second in
diameter, using slits four inches apart. The
results were of the same degree of accur-
acy as those obtained by long series of di-
rect measurements with the most powerful
telescopes. Results as accurate as were
obtained with the eleven-inch telescope he
considered could have been obtained with
a six-inch telescope, since slits placed only
four inches apart could be used with a
six-inch lens.
. The distance between the slits is always
in inverse proportion to the diameter of
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Sciencz and Invention for March, 1921

the object to be
measured, so the
smaller the angle to
be measured the fur-
ther apart the slits
must be placed, and
the distance between
the slits is limited
only by the size of
the object glass of
the telescope.

The possibility of
the pertection of the
inter ferometer to the
point where it would
permit of the meas-
urement of angles
as small as the
angular diameters of
the brighter stars
when attached to the
greatest telescopes
in existence was
foreseen by Michel-
son some years ago,
and the year 1920
marked the accom-
plishment of this
feat of measurement

at the Mt. Wilson
Observatory. The
giant red variable

star Betelgeuse, in
the constellation of
Orion. has the dis-
tinction of being the
first star to have its
diameter determined
by this method.

The angular diam-
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If it is three hun-
dred light years
distant from us,
its diameter in
miles corresponding
to the angle meas-
ured would be sir
hundred million
miles.

We are inclined to
think of our own
sun as a body of
considerable dimen-
sions, at least as
compared to the
earth and our most
familiar  standards
of measurement. We
know that if our
planet Earth at-
tended by the moon
were placed at the
center of the sun,
the moon in its orbit
would lie about two
hundred  thousand
miles below the solar
surface while the
earth would be an
inconspicuous point
at the center of the
sun. Now, imagine
Betelgeuse to take
the place of the sun
at the center of the
solar system. It
would extend nearly
ten million miles be-
yond the orbit of
Mars and Deneath

eter of Betelgeuse is its surface would
now known to be lie all of the terres-
approximately three-  Compare This Picture With the One on the Preceding Page. 1f the Star Betelgeuse Was a  trial planets, Mer-
hundredeths of a  Hollow Sphere, It Could Encompass Comfortably the Sun, the Planet Mercury, Venus, the cury, Venus, Earth
second of arc. Earth, As Well As Mars, and There Would Be Still Room to Sgarg Aplenty for All the and Mars! .
\When the distance Planets to Revolve in, Keeping in Their Present Orbits. We know that

of the star from the -

earth, or its parallax, is also known it is
possible to convert this angular diameter
imto miles and compare the star directly
with our own sun. Now the distance of
Betelgeuse from the earth is somewhat.
uncertain, but it is estimated that it can-

[

not be less than one hundred and fifty
light years, and it may be twice as great,
or three hundred light years. Using the
lower limit of its distance from the earth,
the diameter of the star comes out as
something like three hundred million miles.

[s)

The Central Image L
Is Formed by Rays
of Equal Length of

A EXTINCTION NERE EX’;::::@ Path, or Differing by
CREST (A One Wave Length or

TROU TROUGN OF (A)
"2,,~c,:ﬁ.,?"’ COINCIDING by Several Integral

INCREASE HERE
BOTH CRESTS

Wave Lengths. The
Same Applies to
Bright Circles or to
Bright Bands N, M,
etc. The Dark Spaces
Between Are Formed

~ by Rays Differing in
N’ Length of Path by
¢t - Half Wave Lengths,
~* BY One and a Half
~» Wave Lengths, and
b So On. A Circular
Aperture Gives
Rings; a Slot-Shaped
Aperture Gives Bands.
The Diagram Shows
o Rays (a) Differing by
e One-Half Wave
Length, and Produc-
ing a Dark Area or
Band; and (b) Dif-
fering by One Wave
Length and Produc-

COINCIDING N K ing a Light Area or
RS v Band.
.“'~_ -"' .
(NCREASE NERE
BOTN TROUSNS
CO/INCIDING
]
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light with its unim-
aginable velocity of one hundred and
eighty-six thousand miles per second
would dart seven times around the earth’s
circumference in one second, but it would
take nearly fifty-four hundred seconds, or
about an Jiour. and a half, to make the cir-
cuit of the mighty globe of this red giant.

It is known that, tho the red giant stars
are the bulkiest of all the stars, they also
have the least density of all the stars,
that is, the quantity of matter in these
stars or their mass, in other words, is
very small compared to their volume and
their gravitational attraction for bodies at
their surface is correspondingly weak.
‘I he density of some of the red giant stars
has been estimated to be as low as one
millionth of the density of the sun, or
about that of the upper strata of the
earth’s atmosphere. (The density of the
sun is one and four-tenths times the
density of water.)

Betelgeuse is also an irregularly variable
star, as are so many of these red giants
of the universe. The cause of its peculiar
variability of brightness is still in doubt.
It is estimated that the surface tempera-
tures of the red giant stars are compara-
tively low, probably even less than that of
the electric furnace or about 3000° C.,
and low enough to permit the formation
of certain chemical compounds, a fact
which may have some bearing upon its
variability of light. It may counsist of in-
candescent, dust-like, particles widely dif-
fused about a central nucleus of greater
density. The temperature of our own sun
is estimated at something like 6,000° C.,
while the intensely hot hydrogen stars
have temperatures averaging about 10,000°

The star Betelgeuse, then, which has
become famous as the first star to have its
diameter measured by a new scientific
device, is a massive red giant, low in
temperature and tremendously great in

(Continued on page 1216)
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Early Steam EnginesfromHero
of Alexandria to James Watt

O’CONOR SLOANE, Ph. D,, LL. D.

By PROF. T.

HE fact that when water is heated,
steam is produced, thereby produc-
ing pressure, has been known for
many centuries. The first steam
engine is credited to an early mathe-

matician and philosopher, Hero of Alex-
andria, the date of whose invention is
assigned to over a century before the
Christian era. We illustrate two con-
structions of his engine which operated
by the action of escaping steam. In the
simplest construction, a vessel with tan-
gential outlets is carried by pivots establish-
ing an axis at right angles to the outlets.
On heating it, the escaping steam by its
reaction effect, causes the vessel to whirl
around with great rapidity. In another
more advanced construction, one of the
bearings becomes a hollow trunnion, admit-
ting steam from a separate boiler, which
steam escapes from the outlets, so that no
heat is applied directly to the revolving por-
tion.

Little was done beyond this inadequate
engine for seventeen centuries. We have
already chronicled Leonardo da Vinci’s ex-
periment with a cylinder and piston actu-
ated by steam, but this never developed into
an engine. A steam fountain was produced
by an inventor, de Caus of Heidelberg, in
1615 and Giovanni Branca of Rome in 1629,

roduced an engine in which an escaping
jet of steam blew a sort of paddle wheel
around, Then we come to the famous pas-
sage in the Marquis of Worcester’'s book
where he tells of his engine, or “water rais-
ing” apparatus, anl we are informed by the
Duke of Tuscany in 1656 that this really
did work and was operating in Vaux Hall,
London, in 1656. Its construction is not
known, but is a matter of probable sur-
mise. The water was lifted 40 feet. Then
Thomas Savery in 1698 produced an appar-
atus for raising water which was probably
built on the lines of the Marquis of Wor-
cester’s machine, and operated by the al-
ternate production and condensation of
steam, and having no moving parts.

The operation of the Marquis of Worces-
ter’s engine is problematical, the illustra-
tion showing one surmise. By manipula-
tion of the valves the receivers are
alternately filled with steam, which is in
turn condensed by inflowing water.

About 1711, Thomas Newcomen, a black-
smith of England, a Devonshire man, ap-
peared on the scene. He. constructed oper-
ative reciprocating engines, with cylinders
and pistons, for pumping water from mines.
These were beam engines, the pump rod,
weighted if nccessary, depending from one
end of the walking beam and the piston rod
depending fro... the other. The ends of
the walking beam were arcs of circles, over
which chains passed so as to secure parallel
motion for pump rod and piston rod. In its
operation, steam was admitted from a boiler
placed directly below the cylinder, the
steam entering the cylinder below the pis-
ton. The combined effect of the weighted
pump rod and of the steam, raised the pis-
ton to the top of the cylinder. The steam
was then condensed. In one construction,
a jacketed cylinder was used and water was
admitted into the space outside the cylinder
and within the jacket to condense the steam.
In another construction a jet of water was
injected directly into the cylinder below the
piston. In either case the condensation by
the water was effected after the piston had
reached the top of the stroke and the steam
had been turned off ; this created a reason-

ably good vacuum below the piston, which
descended under the effect of atmospheric
pressure. It will be observed that the
valves in the Newcomen engine were three in
number. The operations were repeated over
and over again, and originally the valves
were operated by hand. The steam valve
had to be opened and shut and the same had
to be done with the water inlet valve and
the water outlet valve, each at its own prop-
er time. This interesting historic engine ran
at from 10 to 16 strokes to the minute.
Newcomen made his boilers of copper with
lead domes.

A Few April
Articles

Shooting Grain, Hardware, Milk
and Other Commodities at 200 Miles
an Hour Across Country in Electri-
cally Propelled, Air-Driven Trains,—
all Automatically operated without
motormen or trainmen. The Re-
markable Invention of Lester P. Bar-
low who invented the only successful
tvpe of bombs used in the World
War, which exploded just before
striking the ground—and also the in-
ventor of many other startling and
practical war and peace invcntions.

Electricity Direct from Coal—lIts
Possibilitics—W ith numerous illustra-
tions showing apparatus so gar de-

*Conor

veloped. By Prof.”
Sloane, Ph.D., LL.D.

The Oddities of Physics—Is a
Level Line Straight? When is a
Plumb Bob Not Plumb?—and many
other interesting everyday paradoxes
in applied physics, illustrated and de-
scribed. By H. Winfield Secor.

Monster .Animals of Long Ago.
With wonderful illustrations. By Dr.
E. Bade.

Latest  Scientific  Developments
from the U. S. Bureau of Standards.

Astronomical Photography for- the
Amateur.  Illustrated with photos
taken by the author. By H. F. Curtis.

New Science Story, “The Loze Ma-
chine.” By Charles S. Wolfe..

The Sixth Sense. By Joseph H.
Kraus.

The Transmission of Power by
Waves thru Liquids in Pipes.

The Comparative Losses in  the
Steam Locomotive Versus the Elec-
tric Locomotive.

Radium in  Cancer Treatment—
With photos and diagrams showing
how Radium is applied externally and
internally.

In the earlier engines a boy was assigned
the job of opening and closing these valves;
he was called the “cock boy.” The story is
told that one of these youths, Humphrey
Potter by name, had the ingenuity to tie
the valve handles to the moving parts of
the engine so as to make it work auto-
matically, which constituted a most impor-
tant advance. As many as 16 strokes a
minute were attained in some of New-
comen’s engines.

James Watt’s Discoveries

James Watt, born in 1736, and dying in
1819, a Scotchman by birth, was establisht
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in London as an instrument maker. He
received a model of the Newcomen engine
from the University of Glasgow to put in
order. This was a very small model, but
it served to direct his thoughts to the force
of steam and he evolved the idea of con-
densing the steam in a separate vessel, from
the cylinder. The effect of this was to
maintain the heat of the cylinder, which
in the Newcomen operation was cooled by
the condensing water with great waste of
fuel. This was Watt’s great invention
which converted the uneconomical New-
comen engine into a machine which at least
had within itself the elements for develop-
ing economical operation. He also made
his engines double-acting. He had endless
trouble with the details and the capitalizing
of the business of constructing engines. His
patent, which is quite a full one, is dated
1769. It is questionable if he would ever
had succeeded if it had not been for his
association with a capitalist and manu-
facturer named Boulton. The imperfect
Newcomen engine was working in various
places, and it was obvious to Boulton that
it could be supplanted by the Watt engine.

So the firm of Boulton and Watt was - -

formed, and the modern . reciprocating
double acting condensing steam engine was
produced. The first Boulton and-Watt date

1s 1775. Watt invented several methods of
converting the circular motion of the -walk-
ing-beam into “a true straight line motion.
These devices are termed, rather  loosely,
parallel motions. One of them'is employed
in the Watt engine illustrated’ in.cusr’ cut.
He also invented- the ,ball. of centr
governor, formerly called the’circular pen-
dulum. But the condensing of the - sfes
in a separate vessel, involving thé.dis¢orpry
of a new law of thermo-dynanmcs; .ié this
great achievement. - - 77 - e s

An interesting retrograté  step.was: the
later development of the non-casdensing
engine, in which Watt's great invemtion is
abandoned. Practically all locomotives are
of the non-condensing type. The non-con-
densing engine is made possible by the use
of steam at high pressure.

Such is a resumé of the history of the
reciprocating engine. After Watt’s time its
development was a question of detail.

Of course the story is told of his observ-
ing in his boyhood days the force exerted
by the steam escaping from the spout of
the family kettle. But the repairing of the
little model Newcomen engine seems to
have been the turning point in his career.

But here a most curious feature in the
cycle of invention is to be noted. The
first steam engines were reaction engines,
Sir Isaac Newton even going so far as to
make a little reaction motor car. en
came the engines without moving parts,
operating by the alternate pressure and
condensation of steam, and then came the
reciprocating engine of Newcomen and then
of Watt. From the date of Watt to the
present, endless efforts have been made to
produce the rotary engine, void of recipro-
cation and operating by direct pressure on
a piston following a circular path, and now
the most recent type of engine departs from

reciprocation and turns its moving member
directly by the action of steam, largely on
We
In this con-
struction Newcomen and Watt have been
past over and the invention of Hero of
Alexandria, 20 centuries old, is in 2 measure

the lines of the old Hero’s engine.
allude to the steam turbine.

returned to by the modern engineer.
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The Devil’s Understudy

By

OST every town's got one, I

guess. Crazy scientist, | mean.

One of these absent-minded,

high-browed old birds that

comes wandering trance-like

down the street with their hands behind

their backs and their minds off some place

in “The Sweet Bye and Bye” People

turn and grin when one of them passes

and says to one another, “There goes that
crazy scientist.”

I don't. Grin after 'em, I mean. 1

turns and gives them birds the most care-

e

UR readers will be very much

interested in this story which
. contains considerable f‘:md for
thought. In our March, 1920, issue
e described a patented apparatus by
whose mcans electrical currents are
carried by uitru-violet rays, which
latter act as conductors. This makes
Mr. Wolfe's story very plausible, and
wec hope our rcaders will enjoy My.
Wolfc's latest efforts.—Lditor.

“There was two of them,

CHARLES S. WOLFE

i

“Thesc murders?” echoes the Chief.

then?”
“Ten of 'em, Chief,” Lawrence half

sobs.

’n

“Ten of them hellows the Chief.

“That ain't mur(ler you boob, that's civil
war.

What are you talking about >”

“It's true, Chief.” says Lawrence, sol-

cnly, gemng some kind of a grip on
himself.
the open strect and pobody knows who
done 1t or how it was done.
they are, too; bankers and the like.”

“Ten men killed right out on

Big fellow s.

‘¢ & ® All Three of Us Has Had Considerable Experience in These Matters, and It Only Takes a Minute for Us to See _That He's Been

Gnthered to His Fathers. Sure Enough.
Wounds or Anything.

ful double O. 1 notes any little peculiar-
ities, now—their gait, height and so forth.
And if I ain’t got too much else to do
just then. I tags along after them, casual-
like, and see where they hang out. Then
if I want 'em again 1 know where to start
and look. ‘Cause you never can tell about
those babies.

Nine out of ten of them is just mild
nuts: the kind that gets in the bathtub
and forgets to turn the water off. But
the tenth lad! Oh, boy!,

The saw-bones that examined Gleason
told me that insanity is mercly a question
of degree. Which, T take it, is just say-
ing that some is bad and some 1s worse.
Gleason, now, was in a class by himself,
Hands down, he wins_the non-skid soap
dish. Twenty years I've been roaming
the strcets in plain clothes. and I've only
run into one Gleason. If ever I mecet
another I'm thru roamiu’.

But the Funny Part of It Is.

That We Can’t See No Trace of What

Took Him Of. No Bruises

And You Simply Can’t Croak a Guy Without Doing Something to Him."”

Remember the Gleason case, do you?
I'l never forget the way it started off.
I was in the office with the old man,
makin’ a report, when Bill Lawrence
comes bustin' in without even knocking.
His eves were bulging right out of their
sockets and you could see something had
upset him awful.

The Old Man gets ready to freeze Bill
for his sudden entrance, but Bill never
gives him the chance. “For Gawd’s sake,
%‘hief_."' he cries, “it’s terrible! Horrible!

“Heavens, Lawrence. yells the Chief.
mad as a wet hen, € you growing
hysterical? What's ternhle "

“Murder!” gasps Bill, wildly.

“Well, what of it?” roars the Old Man.
“Haven't you ever seen murder before?
What's the matter? Losin' your nerve?”

“Yes, but these murders—> Lawrence
protests, feehly.
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The Chicf was getting right down to
business. *“Bomb outrage, was it?” hce
growls at Lawrence.

“No, sir,” replies Bill.
sir.”

“No v:olence"' the Old Man bleats.
“What’s eatin’ you. Bill Lawrence? How
can you have murder without violence?
A gink is shot, stabbed. strangled.
poisoned or beaten. TIf you don’t think
them’s violent just ask the victim. How
was this job pulled off?"

“I don’t know,” says Bill, soberly. *“I
looked the bodies over. No marks on
them. Not one. They're just dead. that's
all, They topple right over in the street.
right in a crowd. They don’t even hollcr
When you pick ’em up they're deader 'n
Rameses.”

“Humph!” growls the Chief.
thing wrong, somewhere. I

(Continued on page 1233)

“No violence.

“Some-
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- Dr. Pringle Discusses Mind

3 IND and life are so closely re-
lated that we cannot really
consider one apart from the
other,” said Doctor Pringle
as he touched the tendrils of

- a sensitive plant with a small brass rod.

“They are different aspects of that pe-

culiar, etheric transformation we call vi-

tality.”

As we were seated in his country labor-
atory watching the marine life in his large
salt water aquarium, my attention was
drawn to the antics of a fish which moved
back. and forth with almost clock-like

By JOHN H. DEQUER

upon their tissues, they cannot wiggle or
swim otherwise. All acts, whether of an
amoeba or a Tesla are the result of an
interplay of the subatomic forces as yet
not understood upon the cell structures
of living things. To determine what these
forces are, and if possible to control them
to our advantage is one of the great prob-
lems of science.”

“But how would
cover these forces?
little curiosity.

“I am on their trail now,” he answered.
“This pool which you see thru the glass

you proceed to dis-
' 1 asked with no

wall I can see what goes on in the water
from the surface down for ten feet. The
pool has a slo?ing beach on the west side.
On this slope I have fastened several glass
devices for arresting these forms of life,
which habitually frequent certain depths.
I have discovered that these creatures act
differently under different conditions of
water pressure, electric, magnetic and
radiant energy.

“In the ravine, a little to the north of
the pool, is a creek which tumbles from
the highlands into the sea over a series
of rocky ledges, and here I have in-

“l Need This Kind of An_Arrangement If 1 Am Ever to Understand How in the Primordial Ages the Uni-Cell Became Worm, the Worm

Fish, the Fish Reptile, the Reptile Mammal, Developing Into Man.

regularity, while the rest of the livin,
things seemed to move at random as i
actuated only by choice.

Noticing my preoccupation and antici-
pating the question in my mind, Doctor
Pringle remarked, “Every movement of
living things is the result of some force
at work upon their nervous or proto-
plasmic structure. If we knew what these
forces were and could accurately measure
and calculate their rates and intensities,
then we could predict every movement of
fin, and every flop of tail in these creatures
as well as all the brain processes of man,
for we can rest assured that there are no
causeless and therefore no reasonless pro-
cesses in nature.

“These little animals wiggle and swim
as they must; under the forces at play

e

in the laboratory wall is my first mile-
stone. In it I study the lowest forms of
life under natural conditions, for it is
in the lowest forms that we find the least
complexity and therefore they are the
logical structures with which to begin.
Life is life. It is the same in the amoeba
as in the elephant. In fact an elephant is

but an amoeba infinitely multiplied. A’

man is but an amoeba infinitely com-
plexed. To understand the uni-cell is the
first step in our study of the multi-cells,
as we may call the higher animals.
“The pool itself is quite an idea,” he
went on with just a little note of pride
in his voice, “It is formed from a natural
hollow in the top of this granite cliff. I
have built the cottage so that thru this
heavy plate glass window in the basement

1190

All Life Came up Out of the Sea.
as It Did in the Case of the Whale and the Seal.”

And Sometimes Life Goes Back to Her,

stalled a water turbine which ‘supplies
electri¢ energy, not only for the needs of
the ranch, but by means of a mechanical
device anchored in a little inlet from the
sea, I regulate a centrifugal pump so as
to keep time with the tide; thus I pro-
duce actual tidal conditions in my pool.

“I need this kind of an arrangement if
I am ever to understand how in the pri-
mordial ages, the uni-cell became worm,
the worm fish, the fish reptile, the reptile
mammal, and then came man. All life
came up out of the sea. And sometimes
life goes back to her, as it did in the
case of the whale and the seal.

“You see, during the primitive ages of
this world’s history the continents first
heaved up from the warm bosom of the

(Continued on page 1251)


www.americanradiohistory.com

~

1191

www americanradiohistorv com


www.americanradiohistory.com

1192

-— . - . —— -
www americanradiohistorv com



www.americanradiohistory.com

Digitized by GOOS[Q

www americanradiohistorv com


www.americanradiohistory.com

1194

WWw americanradiohistory com

e —m— e "


www.americanradiohistory.com

If New YorK City Were the

Snowiest Place
By CHARLES NEVERS HOLMES

to about 7 feet, and there is a

record of a snowstorm in New

England, which lasted from the
19th to the 24th day of February, 1717,
when the snow fell to a depth of 5 to
6 feet. Almost every part of the United
States, including Florida, has had some
sort of a snowstorm during the past
century, and our “Weather Bureau” an-
nounces that the heaviest snowfall in this
country takes place on the Pacific Coast.
That 1s, the heaviest snowfalls occur in
the Cascade mountains of Washington
and Oregon and in the Sierra Nevada
mountains of California. In this region,
durinf the winter season, the snow ac-
cumulates upon level ground to @ depth
of 25 to 30 feet, being twice as deep as
that in the canyons and gulches. Indeed,
in the higher parts of the Sierra Nevada

HE average annual snowfall in
the State of New York amounts

The Accompanying Illustration Shows Vividly What a
Giant Snowball All the S8now Falling During One Win-
ter in New York City Would Make, As Compared to

the Brooklyn Bridge.

This Snowball Was Computed

for a Typical Deep 8now Fall of 634 Feet for the Entire

Wiater.

A

Typical New York Seasonal Snowfall Rolled Iato

a Giant Ball Nearly One Mile in Diameter Is Shown

at the

783%
tack,

to a 8till Greater Snowfall of
Fest, the Record Fall Which Occurred at Tama- -

Calif. tic Snowfall, If It PFell in

New York City and If Rolled Into a Single Large Ball,
Would Have a Diameter As High As Ten “Eiff

Towers,” or More Than 10,000 Feet. .

Py

mountains an average smowfall of 65
feet is not unusual. And, at Tamarack
California, about a mile and one-half
above sea-level, there was a record of
a snowfall of 73% feet which fell during
the winter of 1906-1907. v

Now, a snowfall of 734 feet, or 882
inches, is certainly considerable snow
and, m all probability, Tamarack, Cal-
ifornia, is the most snowy place in the
United States. And such a . snowfall,
when meélted, would amount to a good
deal of water, an average of over 7
feet of water, inasmuch as, under ordi-
nary conditions, 10 inches of snow yield
1 inch of water. Therefore, the amount
of “frozen vapor” falling in Tamarack,
as thus recorded, would be cqual in
depth if it were melted to water, to about
the unmelted average annual snowfall in
the State of New York. And such a vast
snowfall descending upon a square mile

of surface would approximate 2 billion
cubic feet. Accordingly, were 73%; feet
of snow to fall during the winter of
.1920-1921 upon the City of New York,
provided none of it melted or was re-
moved, that city would be buried beneath
645 billion cubic feet of snow. Then,
were all this snow to melt suddenly, New
York City would be inundated by 65
billion cubic feet of water. If all of that
73% feet of snow which covered the
whole ci;; were to drift up wholly upon
Central Park, that park would be “‘snow-
bound” to a height of about 31/3 miles.
Such a huge seasonal snowfall of 73%
feet should be compared with an un-
usually deep seasonal snowfall in New
York City of about 64 feet. This latter
snowfall would cover New York City
with approximately only 57 billion cubic
feet of snow.

‘ Alcohol from Petroleum

NNOUNCEMENT of the discovery
of a new alcohol closely akin to
wood and grain alcohol in its adapt-

ability to commercial purposes was made
by the Standard Oil Company at the same
time ‘that Carleton Ellis, who developed
the process, announced in Newark to the
New Jersey Chemical Society, of which he
is President, that it had at last become
possible to make the new alcohol, or
pétrohol, as it is called, from the by-prod-
ucts of petroleum refining. -

On behalf of the Standard Oil Com-

pany, which has the rights thruout the
world to manufactyre the new product,
Frank D. Howard, in charge of the Cor-
poration’s Development Department, made
the announcement that petrohol was be-

ing made for commercial purposes at the.

Company’s Bay Way Refinery at Elizabeth,
N. Jp, Mr. Howard explained that while
a small quantity of petrohol, if taken in-
ternally, might not produce the deadly
effects of wood alcohol, it nevertheless
was inherently a poison, and could not be
used as a beverage.
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At the Ba Wa{ Refinery it is bein,
manufactured at the rate of about
gallons a day, according to Mr. Howard,
.who explained that it was intended for
use chiefly in the arts, as a solvent of
gums, rosins, shellac, etc, and may be
used as a substitute for wood and grain
alcohols, because it is somewhat cheaper
than the latter. He suggested that petrohol
also might be destined to play a great part
in the development of the dye industry
of America, for it is possible to manufac-
ture it in practically unlimited quantity.
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How Rotogravure Pictures Are Made
. y OSWALD R. scum:r__z*

By
SINCE almost all the Sunday news-

papers and many magazines thru-
out the country have either supple-
ments or inserts printed by the
rotogravure process, the description
of how this is done will be of interest to
the readers of this journal. It is the
Jatest and most valuable application of
photography to the printing press, so
far as artistic results are concerned, and
by it a web of paper can be printed
from a copper cylinder at high speed.
The following aQicle will give, we
hope, 'a description of the process in a
popular and simple manner.

One of the interesting developments of -

this rotogravure studio is a giant camera,
probably one of the largest in the world.
On seeing this camera you would not
recognize it as such, unless its mysteries
were explained to you. This camera, un-
like the usual type with which we are
all familiar, has no bellows at all. In-
stead, these are substituted by a large
room which has been finished with a
dead black paint and a huge plate and
film holder slides along on a bed or
table so as to be readily focused. In
the front wall of the room a hole has
been cut about one foot square and in

“Making Up the Form”
By pasting the retouched positives on

a large piece of plate glass, we enter the .
second stage of the process, which is .

called “making up the form.”
piece of plate glass is placed on top of
a ruled layout and each positive placed
in its marked place on this glass.

A large |

The form is then ready to be taken into '

the carbon printing room, where it is
placed in a vacuum printing frame.
.. e -
In the meantime carbon tissue paper,

which comes in rolls .3 by 12 feet and .
which consists of ‘a strong paper evenly

Illustrating the Successive Stages Followed in Reproducing Photos and Text Matter by Famous ‘“Rotogravure” Process.

Photographing the Original Subject

The first stage of the process is the
making of the photographic film negative
from the original drawing or photograph.
(Fig. 1). This negative is made as crisp
and clear as possible as upon its success
depends the quality of the ‘positive made
from it, and the success of the subsequent
operations. Great care is taken in re-
touching the negative as well as the posi-
tive. (Fig. 2). This consists not only in
adding shades to the negative by working
over the varnished or ground film with
soft lead pencils but in removing shades
by scraping with a sharp knife on the
positive.

¢0f the Neo-Gravure Printing Co., who print

the Rotogravure Section of this journal.

this the lens is fitted. This panel may
be quickly released and different lenses
inserted to suit the work in hand. Out-
side the room and directly in front of
the lens there is a second bed or rack
on which the copy carrier slides, this
carrier comprising a large vertical frame
or panel on which the art work (photo-
graph, painting, etc.) can be secured.
This giant camera is of course, only used
for larger layouts and art work of un-
usual size. The focal capacity of this
camera is eight feet, and the largest plate
or film which can be accommodated, is
sixty inches by thirty-five inches. For
ohotographing the usual size of nhotos
and other illustrations, the standard
photo-engravers’ type of copying camera
is employed.
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coated with gelatin containing a brown
pigment is sensitized in bichromate of

"potash squeegeed on a ferrotype plate and

dried for not over two hours.

Printing the Pictures on “Carbon
Tissue”

When ready to be used the carbon tissue
is cut into proper size and placed on top
of the form in the vacuum printing frame.
The vacuum printing frame is in a small
way the same kind of frame that is used
ll)g amateur photographers to print their

odak pictures, only in an enlarged form.
The small sized frame gives the necessary
contact by a steel spring while the large
sized frames have a more elaborate mech-

(Continued on page 1220)
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The Velocity of Light

-By PROF. JAMES S. STEVENS

EFORE the time of Galileo those

who paid any attention to the sub-

ject at all were probably of the

opinion that the instant light left the
: sun it reached the eye of an ob-
server upon the earth. Galileo will be taken
as a type of the experimental physicist so
long as the science endures. Not content
with accepting this dictum of the ancients
}'{ehulldcrtook to measure the velecity of
1ght.

He suggested that if two observers were
stationed at a certain distance apart and
each provided with a dark lantern, then if
one observer should flash his lantern and
the second observer should give a similar
signal when the light was received, the
interval betwgen the two signals would be
the time of the round trip made by the
light. See Fig. 1. If we assume that
these observers were one-half mile apart
the time occupied for the light to pass
from the first observer to the second and
back again is known to be about 1/186,000
second. Inasmuch as their best recording
instruments were unable to measure time
intervals accurately to the tenth of a
second it is obvious that this experiment
must have been a failure. The credit of
the suggestion, however, belongs to Galileo.

About the year 1685 Roemer, a Danish
astronomer, noticed that tie time of an
eclipse of one of Jupiter’s moons was near-
ly one thousand seconds behind the schedule
when the earth was on the opposite side
of the sun from Jupiter. Dividing the dou-
ble distance from the earth to the sun by
one thousand ives us approximately a cor-

rect value for the velocity of light. See
Fig. 2. Roemer’s problem was a very dif-
ficult one and we have given only the barest

outline. Very accurate results for the
velocity of light were obtained by two
Frenchmen—Fizeau and Foucault, about
1850. Fizeau used a revolving toothed
wheel and Foucault a revolving mirror,
which was later modified and improved by
two Americans, Michelson and Rlewcomb.
who made the standard determination of
this constant.

Pig. 3.

Tlustrating the Two Views of the Velocity of Light. By

PRig. 1. Earl& Meas-
urement of Velocity
of Light. The Time
Required to Flash
a Light From A to
B and Return or

One Mile, Was

Found to Be 1/186,- ——
000 Second. SHADOW/

A ————————————

Fig. 2. Measuring

Velocity of Light
by the Eclipse of
Jupiter’s Moon.

EARTH ‘

The value of the velocity of light is an
extremely important magnitude in physics.
There are three reasons for this:

1. It is used as the celestial yard stick.

2. It has an important bearing upon the
nature of light.

3. Recent developments have given it an
increased importance in connection
with the modern theory of relativity.

When an astronomer wishes to measure
distances in the heavens he finds the num-
bers of such extraordinary magnitude that
our ordinary units are not comparable with
them. It is, of course, necessary that the
unit of measurement should be comparable
with the thing measured. We would not,
for example, think of measuring the length
of a room with a scale one centimeter long;
nor would we attempt to measure the thick-
ness of a coin with a scale graduated in
inches only. When we express the distance
from the earth of one of our nearest
sidereal neighbors, Alpha Centauri, a star
in the southern heavens, we have to use the
number 2.6 (nearly) with 13 ciphers at-
tached, if our unit is the mile. Astronomers,
therefore, are accustomed to express these
enormous distances in what is known as
the light-year. One light-year represents
the distance which light travels in one year
and is found by taking the product 186,300x
60x60x24x365.  This product is about 59x
10" and shows that light reaches us from
the star in question in 4.4 light-years. Some
notion of the vast distances of the fixt
stars may be obtained by considering that
the light from some of them would not yet
have reached us if it had begun to travel
towards us on the traditional date of crea-
tion, 4004 B. C.

Probably one of the most bitter contro-
versies which has ever been waged by
scientists took place over the merits of the
two rival theories of the nature of light.
Sir Isaac Newton championed the older
corpuscular theory and his influence was
so great that it held the field against all
comers for several generations. The bear-

Pig. 4. An Observer
on the Planet “B”
Would Witness
Events Which Hap-

pened 100 Years
Ago If He Looked
Thru a Powerful

Telescope and Saw
the Earth at the
Present Day. This
Assumes That the
Obscrver at “B”
Was Distant 100
Light-Years from
the Earth.

the Modern Theory, Light Travels About 7S Per Cent as Far in

Water as It Does in Air, in

=

the Same Length of Time.
ton Held the Reverse of This Theory.

New-

1198

— . = s
WWW_americanradionictorv com

—_—

ing of the determination of the relative
velocities of light in rare and dense media
(see Fig. 3) upon the merit of these theories
may be shown as follows: If light is re-
garded as made up of material corpuscles
it follows that when these are passing thru
a medium which is optically denser than air
its velocity will be greater than in air. It
is well known that 1f a body were to pass
thru space with a certain constant velocity
and then come near enough to the earth to
be under the influence of gravity it would
receive a certain acceleration so that it
would strike the ground with its velocity
considerably increased. In some such fash-
ion as this, altho it must be confest the
analogy is not a perfect one, light would
travel faster in a denser than in a rarer
medium if it were material in its make-up.
On the other hand, if light is wave motion
it would pass more slowly thru the denser
medium just as water waves are retarded
in their progress when they strike a sandy
beach. If, therefore, it could be determined
which situation exists the question regard-
ing the nature of light would be settled.
This problem was undertaken by Foucault
who showed conclusively that the velocity
in the denser medium was less than that
in the rarer medium and by Michelson who
made the experiment a quantitative one and
showed that these velocities were in propor-
tion to their refractive indices. In passing
it may be noted that in the case of carbon
bisulfid a result of 1.758 was obtained which
is about seven per cent higher than the
known value of its refractive index. About
the time that Michelson was working on
his experiment Lord Rayleigh showed
mathematically that there was considerable
difference in the velocity of a wave if we
compared the velocity of the individual
wave with the velocity of the waves as a
group. By use of mathematical processes
he reached the conclusion that in the case
of such liquids as carbon bisulfid the ratio
of the velocities would be as 100 to 93.
When this correction was applied it checked
very closely with the result of Michelson's
(C);mtinued on page 1243)
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Home Mechanics

by WILLIAM M. BUTTERFIELD

Conducted

Window Refrigerator

E show in our illustration, a
simple packing case or box of
any convenient size converted
into a window refrigerator by
adding an overhanging hinged
top (made from a larger packing case)
and covering the whole with oilcloth, zinc

Mr. Butterfield Shows the Home Mechanic, in
the Illustration Above, How to Construct a
Pamwhr}{ Efficient Window Refrigerator. This
Window Refrigerator Will Prove Efficacious in
Both Winter and Summer, and Is Suitable for
‘Holding Milk Bottles, Meats and Other Foods.

or sheet tin, the latter to be painted so
as to prevent rusting. The shape shown,
with its top and other parts, has proven
after years of experience with various
kinds of window refrigerators to be the

"-most practical, as it sheds rain, snow and

dust ‘sufficiently well, besides being easily
operated. This is essentially a winter
refrigerator, to be used without ice, but

“can be made with a lining (ice-box fash-
-ion with sawdust filling) to occupy a sim-

ilar position, providing a dripping drain
pipe is not objectionable. When ice is
used, however, the refrigerator should

“be placed in a window not reached by the

sun:

By nailing cleats on the sides and cut-
ting shelving pieces provision may’ be
made for shelves as desired. It would be
well to use some thin felt at the joints, as
it is quite essential to have it water-tight.
It may be advisable to have a ventilating
pipe. an inch in inside diameter, inserted
through the bottom.

It is of interest to note in this connec-
tion, that a quantity of work has been
done on the subject of making furniture
and household appliances out of packing
boxes. For one thing they start the con-
structor with some square angles—bad
squaring being a failing of the amateur.

Card and Chip Case

The card and chip case usually sold
has the disadvantage of providing small
storage space for cards, although keeping
the chips in a most desirable position.
The home-made device shown in the il-
lustration provides both a chip holder and
a central box for holding several packs
of cards. It is also possible to store a
cribbage board or narrow score-cards
for bridge with the cards. The size of
this case depends upon the desired storage
space for cards and the size of the chips
used, the plan of construction remaining
the same in all cases. In boring the
holes for the chip-holders allow at least
14 inch over the diameter of the chips
so as to give an easy fit, bore the holes
from both sides of the wood, thus letting
the bit break thru the center of the block
and in a block wide enough to include all
of each hole. The slots for removing
the chips are made after the holes are
bored by sawing the wood so as to cut
part way into the holes.

Care must be taken in boring the holes
to keep them in line, as if they make angles
with each other in the middle of the block,
the job will be spoiled. The holes should
be properly done in a drill press.

There is a peculiar fascination in work-
ing out wooden articles from the solid;
it calls for good tools well sharpened as
well as for good workmanship. The re-
sult, too, gives a solid product that will
last forever. It would even be possible
for a good workman to make the side-
handles out of the same block with the
rest of it.

Mahogany or teak are excellent woods
for the purpose. Black walnut is also
good but may prove a little hard to work.

Hat Rack for Closet

Every man or woman with more than
one hat finds it most difficult to keep
these articles of wearing apparel in good

condition, by the ordinary process of -

hanging them on a hook in the clothes
closet. No other article seems to fall as
easily or so inevitably get out of shape,
but with the plan shown in the plate, this
undesirable hat trouble is removed. A
few pieces of lumber nailed or screwed
together in the form of a series of boxes,
open at the front and one on top of the
other, occupying one or both of the com-
monly unused ends of a closet do the
trick. This is the usual storage plan for
protecting hats in the professionally
equipt “cloak room”; here it is applied
to your home closet; we know that our
party hat is well taken care of in the
cloak room, why not have all of our hats
taken good care of in the home closet?

Ash Sifter

An ash sifter that can be depended
upon to sift the finest cinders without

1199

www americanradiohistorv com

distributing dust all over the premises
is shown in the cut. It consists of a box
with a hinged top; in the box two holes
are cut, one in the bottom for the ashes
to fall thru and one in the end for the
shaking blocks to pass thru. The latter

Did You Ever Notice How Many Hats Have

Been Ruined by Throwing Them One on Top

of the Other in a Dark Corner of a Clothes

Cloget? Here Is a Way to_Keep Each Hat

in First Class Condition and Prevent Its Being
Drawn Out of Shape.

opening ‘is V shaped and acts also as
“stops” when the blocks are oscillated
along with the shaker frame by its at-
tached handle. To prevent dust coming
thru this opening a moving shield is
bolted to and between the blocks and
handle on the outside of the box. The
shaker frame with its attached wire net-
ting oscillates on a “V” shaped base rest-
ing on two cleats with ‘“V” notches,
one at either end of the box as shown.
The free ends of the boards round the
bottom opening can be secured with
metal oilcloth binder nailed to their ends
within the opening.

A Home-Made Ash Sifter Illustrated Above, Is
Sim‘Flicit%_ Itself and, Contrary to Man Devices
of This e, Will Not Cover the User with

Dust, Providing It Is Properly Made.
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Hurling Voice from ‘’Plane Aloft

OCVCiaL  ACaid  OULLEIBULY  wailicu
on Wireless Telephone Communica-
tion, That is, Talked by Wireless
While Flying Thru the Air at High
Speed, and This Was in Fact Greatly
Improved During - the War. But
Something Radically New Is the Ex-
periment Shown in the Accompany-
1

ECENTLY a Magnavox loud-talking
telephone set was installed in an
Army airplane, at Mather Field,

California. The telemegafone, as it is
called, was attached to the intermediate
strut of the left wing and wired in posi-
tion so that the mouth of the horn pointed
downward and slightly backward. Two

By H. E. METCALF

8-volt batteries were used for the source
of energy, and a standard 4-button Mag-
navox hand transmitter was used in the
cockpit of the airplane,

A strong cross-wind of about 25 miles
an hour was blowing on the field and the
sky was overcast. While the motor was
being warmed up, the voice could be

plainly heard on the ground thru the
roar of the motor, even when the motor
was speeding up to 1400 R.P.M. The
plane took off, and tests were made at

-altitudes varying from 500 to 6,500 feet

at 500 foot intervals.” During each test

.the pilot would cut his motor down to
“about 800 revolutions and messages were

transmitted from the plane to the observ-
ers on the ground, with perfect distinct-
ness. :

It was noticed that at altitudes between
1,000 and 4,000 feet the voice was at its
maximum strength, indicating better trans-
migsion from the higher altitudes. . The
last test took place bétween 5,000-and 6,500
feet and altho the voice was plainly heard,
various noise conditions about  the Seld
were such that the message could not be
distinctly understood. At-all lowtr alti-
tudes every word of the messages which
were being sent down, was_ very clear.

It is to be noted that in these tests,
no amplifier of any kind was used, and
tests on the ground lave iAdicated that
the ratio of voice transmission thru the
air between the standard V-2 outfits, such
as was used in the plane, and the AC-3
amplifier outfit, is such that”the amplifier
will give distinct communication over a
distance three times as great as the outfit
without the amplifier. At altitudes of 500,
800 and 1,000 feet, the voice could be heard
with a half throttled motor, with the
plane making its own headway and not in
a gliding position, half-throttle being sufh-
cient to maintain forward speed without
loss of altitude.

It is believed that this is the first time
that communication has been had from a
plane 6,500 feet in the air by means of
the actual voice, of either the pilot or the
observer. Extensive experiments are now
under way for their permanent installation.

The Photo-Ratiograph Analyzes Vibration

N the Bureau of Engraving and Print-

ing, Washington, D. C,, one of the

principal objects to be seen, is the
famous ‘“‘surface lathe” or engraving ma-
chine. This machine, by imparting various
motions to a cutting point, can produce
the most marvelous scroll work designs
on a metal plate, used as the base for
engraving currency, bonds, postage stamps
and the like.

If we imagine a point or a tool moving
in one direction, back and forth, it will of
course, make a straight line. If simul-
taneously with this motion, another mo-
tion at right angles to the other, exactly
the same in extent and timing, is imparted
to it, it will form a circle.

If the plate on which the circle is
normally formed, is caused to traverse the
top of the machine, without moving the
point from its regular path, a series of
approximate circles will be formed, mak-
ing what would be a very excellent border.

By imparting various motions to the
engraving tool or stylus, there is abso-
lutely no limit to the number of designs
and the complications of the same which
may be produced. There are probably no
more than two or three men in the United
States who can operate the famous en-
gtaving machine alluded to in the Bureau
O?Engraving plant, so as to get from it
its full capability.

An English experimenter, Mr. A. C.
Banfield, has developed an instrument for
Ii_roducing these designs by photography.

he instrument is called the “photo-ratio-
graph.” It has been described as an in-

cl
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Practical Chemical Experiments
: PROF. FLOYD L. DARROW . o

By

vapor in condensing at tem-

peratures below freezing takes the
form of delicate crystals of marvelous
beauty and exquisite design. Here there
is' no question of solution. In those im-
mense, subterranean laboratories of
Mother Earth, the vast resources of min-
eral wealth have been slowly crystallized
during countless ages of past geologic
time. Diamond is only carbon crystallized

into rare and beautiful form by tremen- .

dous heat and pressure developed within
the crust of the earth. Costly gems, so

roat

g 1Y¥E )

Ng paring Crystals of Alum  Growin
wi Evl‘pouting Dish Sup- Aldm ‘1
ported Over Bunsen Burner.

a C

17¢4.9 .

n a aturated
Solution of Alum.

CRYSTALLIZATION

highly prized as objects of ornamentation,
are the products of natural and little
understood processes of crystallization.
In accordance with the eternal and infal-
lible laws of the universe the molecules
of all crystalline substances are constantly
being marshalled into six simple plans or
systems. The six systems with their vari-
ous axes are shown in Figure 1. Two
examples of each system are shown. They
are designated as follows. .

1—Isometric or regular system (a).

Fig. 5

Preparation of Iodine Crys- Pr
tals—A Simple and Inter- of Iodine from an Impure

tal of

esting Experiment.
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But aside from the beauty of crys-
tals in themselves the process of crystalli-
zation is one of immense importance in
the purification of chemical compounds.
By crystallization and recrystallization
many times repeated Madame Curie suc-
ceeded in separating from several tons of
the mineral pitchblende, a few hundredths
of a gram of a substance of intense radio-
active powers and thereby discovered the
new element, radium.

When a substance crystallizes from a
(Continued on page 1237)

\ifr Lvoporati
R\ aish withim-
pure rodhe

fFig. 7

aration of Pure Crystals Determining the Percente
age of Wateé of Crystalli
zation.

Fig:6

Sample.
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Model of The

HE ‘model bridge shown in the ac-
companying photos is one of the
finest the editors have evér seen.
The model was constructed by Mr. Harold

Fisher of Chicago, Ill. The bridge is
raised and lowered by a small electric
motor and the members used in building
the model are all standard parts, such as
supplied in toy engineering outfits for
boys. These miniature steel beams, bolts
and washers are daily proving more val-
uable to engineering students, designing
engineers and architects, for building
working models such as this, which often
expose defects in design where blueprints
do not.

This bridge across the Chicago River
at 16th St. is a double track. single leaf,
Strauss Bascule, built for the Illinois Cen-
tral Railroad. C. H. Norwood of Chicago
installed the electrical equipment and air
devices.

World’s Longest JacKk-Knife

Bridge

The moving leaf has a length of 260
feet, center to center of bearing points.
To counter-balance this enormous mass
of steel, a counter-weight of over 2,000,-

000 pounds was required, and was built
upon a rocker-arm, which, in turn, was
supported by a triangular tower. The
substructure was built 11 feet into bed-
rock which was 30 feet below water level.
The power for operating the bridge was
derived from two 150 horse power alter-
nating current motors, 440 volts, three
phase, 60 cycle circuit. For emergency
use, a 62 horse power gas engine was in-
stalled.

In the open position, the bridge has an
opening angle of 83 degrees. To gradually
check the movement as it approaches the
highest point, air bumpers have been used
in addition to the regulation air brakes.
In closing, air buffers also take up the
shock. Air is supplied to the regular and

emergency brakes under 125 pounds pres-
sure by a 25 cubic feet, directly connected,
motor driven compressor with automatic
governor and unloader. The storage

capacity_consists of a 65 cubic foot steel
tank. Lock motors and main lifting
motors are controlled thru limit switches
at the ends of their respective travel. The
circuit for the lifting motors is broken
when the bridge is within 15 degrees of
closing, but it is then completed with a
push-switch which short-circuits the limit
switch and the bridge closes, hits the limit
buffers, rebounds, closes again and is then
locked. The master control completes
the circuit for 5 accelerating and revers-
ing contactors of each main-lifting motor.
These are of the magnetic type. The sig-
nal, locking, braking and lifting motors
are all interlocked, thus minimizing any
possible accidents to the zero point.

Umbrellas Serve As Sound Reflectors

it is interesting to carry out in the

open is possible with two umbrellas
and a couple of chairs. The umbrellas
are opened up and the covers well soaked
with water. Then the extreme ends are
tied on to the backs of two chairs in the
manner shown in the illustration. The
umbrellas are placed fifteen or twenty feet
apart, the insides facing each other. It
is essential that the two umbrella-sticks
should be in alignment, and to make sure
of this stretch a piece of white thread be-
tween the two. Then let a person stand
at each chair and adjust things until

q VERY singular experiment which

A,

Using Two Umbrellu As Sound Reflectors in
Acoustic Experiments.

the line of thread is perfectly straight.

Two experimenters should take up a
position with the head inside each um-
brella. Keep the mouth or ear within an

1202

www americantadiohistory com

inch or so of the sliding attachment.
Words spoken in quite a low whisper are
heard distinctly at the other umbrella, even
tho this may be twenty feet away. " Cur-
iously enough, the sound does not seem to
come from its real direction, but appears
to issue from the umbrella to which one is
nearest. More strange still a third per-
son kneeling down between the two um-
brellas midway hears not a word that is
said. The covers of the umbrellas should
be kept well dampened or the sound will
not be thrown back in the manner indi-
cated.

Contributed by S. LEONARD BASTIN.
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.At.times I have found the ordinary note
ormemo book impractical, while the device
I\ ghall describe has proved highly practical,
convenient and simple to construct. It is in
cffect an improvement upon the practise of
carrying notes, tables, formulas for fre-
quent quick reference on small slips of pa-
per or cards which ordinarily soon become
worn and difficult to read.

Essentially the device consists of a small
transparent celluloid envelope and a small
supply of cards with which it may be filled
as needed. This celluloid envelope protects
the card, keeps the writing or printing fresh
and legible, permits notes to be read from
both sides of the card and makes the whole
stiff and durable.

The regular 2”x3%4” standard card is per-
‘haps the most convenient size and may be
secured in quantities of 100 or more from
printers, stationers or-paper houses at very
small cost.

used,
rets of
16" x
ace is
13y be
mate-

with a
guide
from
Place
along

~Transparent Case for Reference Notes

proey AAAAAA & 0L o

LLrecteairrggresegrececriNyrocartestte,

\

Fgt

The Diagram Above Shows a Handy Transparent Case with Reference Notes, Which Can Be

Easily Constructed by “Boy Scouts” and Others Who Have Use For Such a Case, But Who

Do Not Desire to Pay the Price Asked For Them. The Case Consists of a Small ansparent

Celluloid Envelopc Together with a Supply olf« C;xdda with Which Each Case May Be Filled as
eeded.

the scratched guide lines, with needle or needle, lacing both sheets together (Fig. 3),
other pointed instrument, pierce both sheets completing the envelope ready to use as per
at once at intervals of about 3/32”. (Sece Fig. 4.

Fig. 2) Now follow with double-threaded %ontril)uted by C. NYE.

Curious Cardboard Spectacles

Some very singular cxperiments can be
carried out with cardboard spectacles cut
with different kinds of openings. The discs
for the eye pieces are cut out of card-
board and these might be about two inches
in. diameter. The nose-rest or bridge is
made from copper wire bent round in the
right shape. The end of this bridge can
be twisted into holes made in the sides of
the discs. The bows are also made of wire
one end of which is fixt to a hole in the
side of the discs, and the other is bent round
so that it will rest over the ears. .

The discs are treated in the following
manner. In one of the pairs of spectacles a
hole is made with a pin right in the center
of each disc. In another a horizontal slit
is cut across as can be seen in the diagram,
while in the third the slits are put in
vertical fashion. The slits which should
be narrow, can be cut out with a sharp
chisel or a pocket knife.

The effect of wearing these spectacles is
very curious. With the pinhole pair the
range in vision is somewhat restricted but,
so far as distant objects are concerned,
there is extreme clearness. It is possible to
read print easily at three or four times the
normal distance. In the case of the spec-
tacles with the horizontal slit the field is
much the same as usual, but only hori-
zontal lines are to be seen clearly. Vertical
lines cannot be discerned, or seem to be
very confused in outline. Thus, the trunk
of a tree is very difficult to locate, but any
of the boughs that are more or less hori-
zontal stand up with great clcarness. When
the spectacles with the vertical openings
are put on a reverse effect is secured. Here
it is only the vertical lines in houses, fences
and trees that can be seen plainly. Thin
lines disappear altogether. Thus a clothes-
line cannot be detected at all although the
supporting posts are astonishingly clear.

Contributed by S. LEONARD BASTIN.

A Wire Guider for Winding Coils

A metal pencil known as a clutch pencil drill a hole in the end of the pencil oppo-

is first secured. This may be obtained at site the end in which the lead fits.

Next

any stationery store for a few cents. First cut a piece of thin brass about five inches

4
Cad

Showing How Brass Strip
L /5 Bent and Where Holes are Prilled.

Skowing Spool Fasfened
In Place anda Completead Guider

®

This Novel Wire Guider
to Be Used in Winding
Coils of Various Kinds,
Is Readily Constructed
From a Metallic Maga-
zine Pencil of the Usual
Type, One of Which
Can Be Purchased at
Any Stationery Store at
About Ten Cents. The
Wire to Be Wound on
the Coil Is Given One
Turn Around a Spool
Pivoted on a Shaft at the
End of the Pencil; It
Then Passes Thru * the
Pencil and Onto the Coil.
Besides Facilitating Ac-
curate Winding of Coils
in the Lathe at High
Speed, this Scheme En-
tirely Eliminates Cutting
of the Fingers.
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long and one-half inch wide, and then bend
it in the shape as shown in Fig 1. Drill
two holes in this strip at the point shown
by the arrows and make a small axle which
will fit in these holes. Slip a small spool—
which serves to guide the wire—over this
axle and solder the axle to the strip.
After this is done, solder the ends of
the brass strip to each side of the pencil.
The wire to be wound is past around the
spool once and is then led thru the entire
length of the pencil and out the other end.
When a coil is to be wound, hold the
pencil against the form and then .turn the
form which feeds the wire thru the point
of the pencil. o
With this_arrangement the wire will go
on very easily and if a little care is taken
no trouble will be experienced from
overlapping of wires as is the common
trouble when winding coils with the fingers.
Also no more sore fingers.
Contributed by. HORACE C. LEEDS.
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Ozone--Its Liquid State

By JOSEPH H. KRAUS

LTHO the liquefication of gases
has been commercially employed
for a-number of years, the produc-
tion .of liquid ozone on a large
scale has not met with any great

success. The reason for this is that ozone
as a liquid is a rather dangerous explosive,
and the process for manufacturing the
same is fraught with danger of explosions.

Ozone oxidizes substances much more
rapidly than the gas from which it is ob-
tained (oxygen), and it promotes spon-
taneous combustion of many substances
which are permanent in oxygen itself.
In those substances combustible in oxygen,
when ozone is substituted for the other gas
it offers a much greater and more vivid
effect.

The interest in ozone is quite natural,
because of its industrial use and the diffi-

tni\lgrcury succumbs to the terrific power of
is gas.

In this way, ozone presents us with a
source of nascent oxygen and if it could be
secured easily in liquid form, it would
enable us to obtain the much desired nas-
cent oxygen. In air there is always.a re-
peated action between ozone and oxygen;
the ozone changing to the latter gas and
vice versa, even when under the influence
of a high frequency machine. It is thus
seen, that we can never get a high con-
centration of ozone in air as the former
gas loses its unstable form and becomes
oxygen again,

Therefore, liquid ozone is the only salva-
tion. The effect of ozone upon rubber is
to eat it thru in a few seconds, altho cork
will withstand its action fairly well, unless
the concentration of the ozone is extremely

!

A

The Method of ﬂlHni *“Liquid Ozone”™ Direc

i ne Are Used A barts of the Apparatus to Facilitate Its P . '
Tank. From Thence It Travels to An Expansion ‘Engine Which Has a Different Purpose, D
e Cold Air is Then Acted Upon by High Voltage Ozonators and *Liquid Ozone” is Immediately Produced.

cation of Such Ozo gain in Other
pressor, and Then Past into a Storage
in the Accompanying Article.

culty in obtaining it in a pure state. Before
we can further delve into its production
in liquid form, let us see how ozone can
be employed and just what ozone is.

Ozone is an allotropic form of oxygen.
Just what allotropism is, is rather difficult
of explanation in a short article of this
nature; however, suffice it to say that this
word refers tq two or more forms of the
same element differing in properties. Thus,
the diamond is pure carbon and yet has
different properties from the forms of car-
bon which we are more familiar with.
Therefore, we consider that carbon has
several allotropic forms.

In nature, ozone probably does not appear
in as great a quantity as three-tenths of a
liter in a million liters of air. We know
that this gas will easily yield oxygen in the
atomic state and that it has extraordinary
oxidizing properties. It will, for instance,
immediately turn ferrous compounds into
ferric compounds, and in order to show the
extraordinary strength of ozone, we quote
a' few more striking examples. All organic
matter in surface waters is readily oxidized
by ozone, and ferric compounds therein
contained leave a ferric hydroxide in sus-
pension. Silver is readily oxidized at or-
dinary temperatures and nascent iodine is
liberated from potassium iodide. Lead sul-
fid is oxidized into lead sulfate, and even

Is Clearly Shown in’ the ASove Dim-:-é

powerful. When speaking of the gas chem-
ically, the concentration is not exprest in
perceatage but in grams per cubic meter.
For bleaching waxes, oils, and textiles,
ozone is without a peer, and as a bactericide
it is meeting with great success. Its use,
as the latter, has been described from time
to time in this, journal. Both drinking
water and bathing water have been purified
successfully by but a slight quantity of the
gas compared to volume of water.
. It is interesting to note that certain bac-
teria such as the bacillus subtilis, and: the
bacillus ramosus are not affected by ozone.
Fortunately for us, these germs are harm-
less. Another interesting subject, arises
when we consider the odor of ozone. A
question has often arisen as to whether we
really smell this gas or whether the sensa-
tion we perceive is due to oxidation of
organic substances in or around the olfac-
tory nerves. Many observers have .ques-
tioned the point and altho it has been
almost definitely proven that the sensation
is directly due to an oxidation process, there
is still room for doubt.

The following fact tends to prove the-

opposite side of the theory. Ozone when
taken in slight concentration does not oxi-
dize the nerves; if it did oxidize them its
odor should be entirely obliterated for one
who is working in an atmosphere of the
gas for a short time. Such, however, is not
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the case, and a person can work in an
ozonized atmosphere all day and smell the
gas continually. Its effect upon the sens-
itive membrane, lining the nose is, if any ‘
thing, to create a super-sensitive mem-
branous condition. Not alone does the
action of the gas completely rid a room
of odors but it destroys every living dan-
gerous bacillus in the room.

Its effect upon vile odors is not a mask-
ing action, but a thoroly oxidizing effect,
and odorous substances are burnt into ngn-
odorous forms.

So much for the importance of ozone as
a gas but when the liquefied gas is con-
sidered, we have a different story.

Some time ago, a very interesting_patent
upon that subject, was issued to Horace

and All the By-Products Formed During the Liquefi-
uction.

Air is First Comprest by a Motor-Driven Com-

escribed in Detail

Dumars, who has experimented and pro-
duced liquid ozone on a large scale, at the
time when Trippler and Linde, two author-
aties on liquid gas production, first appeared
in the field.

This invention provides for the praduc-
tion of ozone is a pure- state without the
danger generally incurred in such installa-
tions. Its basic principle is rather easy of
comprehension. Air in the apparatus is
reduced to a temperature lower than that
at which ozone liquefies, and yet at the
same time higher than the liquefication
point of either nitrogen or oxygen.

This temperature for ozone is minus
106° Centigrade; that of oxygen minus
179° Centigrade, and nitrogen minus 196°
Centigrade. The diagram shown discloses
the apparatus complete. The air is first
taken thru a compressor where it is forced
into a storage tank. Here the comprest air
is allawed to cdol by reason of its contact
(thru the walls of the tank) with the at-
mosphere and the cooling jacket surround-
ing it. v

The air then passes thru a dryer gener-
ally filled with liquid carbon dioxide where
its water is removed. Here, its ingress and
egress are regulated by valves, both ingress
and egress opemings being connected by a
by-pass in cas@the same 1s to be placed in

service. s
(Comtinued on page 1258)
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-This department will award the following monthly prizes: First prize, $5.00; second prize, $3.00; third prize, $2.00.
The purpose of this department is to stimulate experimenters toward accomplishing new things with old a?{)nralus or old material, and for the most

oseful, practical and original idea submitted to the Editors of this department a monthly series of prizes wi
a prize of $5.00 is awarded; for the second best idea a $3.00 prize, and for the third best a prize of $2.00.

and rough sketches are sufficient.

We will make the machanical drawings.

Use only onc side of shect.

be awarded. For the best idea submitted
The article need not be very elaborate,
-Make sketches on separate sheets.

FIRST PRIZE, $5.00

SIMPLE TRANSIT INSTRUMENT

A simple and very useful instrument for
the amateur in astronomy, can be made

according to the accompanying sketch, util- which take place when water, or any other of a board 414"

Mrzor—"2
fa/or/.’gy\

¢"
-

\,

-Coorse whits 1hreod
me/| iWorminated mith
a rizsh light

;v‘/v Jo* ongle
of threods

Here Is a Very Interesting Transit for Lovers
of the Skies. Frame, Stand, Plumb Bob and
Pieces of Black and White Threads Complete It.

izing the optical phenomenon of the “entop-
tic” visionn (inside the eye).

To find- the meridian at night, some
momients before any one of the two stars,
Zéta of the Ursa’major (Mizar) or Delta
of Cassiopeia pass over the meridian thru
Polaris, follow them with the plumb line
plane; so that one of these and the Polaris
will be on the same vertical plane and after
this instant for about seven to eight min-
utes more; at this moment the plumb line
plane is exactly in the meridian plane of
the place.

The eye must be placed behind the fine
black thread at a distance from it, of two
to ten inches (nearer than the distinct
vision of the observer’s eye) so that the
black’ thread will appear when looking at
the star or other object as a series of very
fire " vertical lines of diffraction (this is the
“entoptic” vision of the thread). The star
is seen to approach to the “entoptic” image
of the thread which the observer maintains
in the center of vertical axis of the coarse
white thread, soon the star touches one
side of the multiple image of the black
thread, passes over it and comes out of the
other side without ceasing to be visible at
any moment of its passage over the image
of the thread. When it passes over the
center of this image, is when the plane is
in its right place.

Leaving .the instrument in the meridian,

assage of the stars, moon, sun, etc, can
ge watched, and solar apparent time at 12
can be taken when the shadows of the two
threads combine in one as received on a
screen placed in a convenient position;
local mean time or standard time is then
taken by adding or subtracting the cor-
reetion of the day and latitude of the place.

To avoid vibration of the plumb bob it
can be submerged in a pail of water. At
night the coarse white thread must be very
well illuminated. A flashlight is ideal.

Contributed by RAFAEL GABALDON.

SECOND PRIZE, $3.00

A CHARMING EXPERIMENT

_ In science the term convection currénts
is employed to describe the movements

liquid, is being heated. When a vessel of
water is placed over a fire the layers at the
bottom first of all become warm and, owing
to their lightness, these rise steadily to the
top. The cold water which is heavier
streams downwards to take
the place of the liquid that
has come up. It is easy, by
following a simple experi-

/fron JoA® -~

P
Cred "

ment, to watch the course s
taken by the convection cur- s m# sos
rents. Secure a glass vessel w7 i cenfer

with a rounded bottom con-
taining water and place this
over a small spirit flame.
Then throw in a few fragments of any
solid coloring matter such as aniline,
cochineal or litmus. These pieces sink to
the bottom where they tint the streams of
water that are rising upwards owing to the
warmth. The convection currents which
are then plainly seen assume the most
graceful curves and the whole effect is
extremely beautiful.

Contributed by S. LEONARD BASTIN.

Solid Coloring Matter in Water Will Give This
Novel Effect When the Water Is Heated.

ACID PROOFING

In order to prevent cement or wood lab-
oratory tables from being attacked by
acids apply to the tables three or more
coats of finely powdered asbestos mixed
with a slightly alkaline solution of water-
glass (sodium silicate). This will give a
surface, which on drying is not attached by
even the strongest mineral acids.

Contributed by J. H. K
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THIRD PRIZE, $2.00

HOW TO MAKE AN ELECTRIC
ENGINE

The base of this battery engine consists
long, 2¥:” wide and 14”
Wre

/M V. 4

v,

Sir'~

LY

This Small Battery Motor Can Readily Be Made

by the Experimenter. It Will Operate on a
Couple of Dry Cells for a Long Time.

thick. Another board 1!4” long and 21;”
wide and 14” thick is secured to the larger
one by screws. The wheel is made of lead,
copper, or brass and is 2” in diameter. Two
corcless magnets having a 14" hole in them
are placed on the platform and secured by a
strip of brass or tin.

The iron plungers are made from a soft
iron rod 7/32” in diameter and 34" long.
The right hand magnet is connected to the
brush and the left hand magnet 'is con-
nected to binding post “P.” The shaft is
made of heavy brass or steel wire bent
into the shape shown in the sketch and
is 2” long after being bent. A soft iron
plug 14" x 4" is inserted in the back end
of each solenoid, and three holes are bored
into the plugs; one 1,/16” in diameter, con-
taining a piece of brass wire; and two
3/64” holes used as vents. A piece of 14"
x 1/16” iron strip, 2” long, should join the
plugs as a yoke.

Contributed by LESTER E. KENDALL.

INK ERADICATORS

First solution, saturated aqueous solution
of borax (two ounces), citric acid (one
ounce), and water (eight ounces) ; the sec-
ond solution is composed of three ounces
of chlorinated lime, saturated aqueous solu-
tion of borax (two ounces), water (eight
ounces). Another excellent ink remover
consists of potassium chlorid, potassium
hypochlorite (KCIO) and oil of peppermint
mixed in equal parts for solution A.
Sodium chloride, hydrochloric acid and
water in equal parts tor solution B. To use:
moisten the spot with A, allow to dry and
then pencil over lightly with B. Rinse in
clear water. Contributed by J. H. K.
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Interesting Chemical Experiments

The Magic Lung-Tester

Find a large bottle which is square, or
better, oblong, in cross-section and the walls
of which appear to be thin enough to allow
of a slight amount of “give” or yielding

This Magic “Trick” Lung Tester Is Constructed
From a Large Glass Bottle Fitted with a Tight
Fitting Cork and a Glass Tube, Together with
Rubber Hos¢ Leading to a Hole in the Center
of the Cork as Shown. A Mica Dis¢ Is Placed
in the Center of the Hole Thru the Cork, and
Between the Ends of Two Pieces of Glass Tubing,
So as to Prevent a Flow of Air From the Rubber
Tube Down into the Bottle.

when strongly prest. You can not see any
movement of the glass but can sense that
it is not as solid as that of an ordinary
round bottle when squeezed between the
fingers. Also get a straight glass vial
small enough to slip easily into the neck
of the large bottle, a tight-fitting cork stop-
per for the latter, a piece of glass tubing
about six inches long and a quarter of an
inch in outside diameter, about six inches
of rubber tubing to fit over the glass tubing,
and a little piece of thin transparent cellu-
loid or mica.

Using a small rat-tail file, make a hole in
the cork into which the glass tube will
slide snugly. With a sharp three-cornered
file nick the glass tube about an inch from
one end, break it, and file one end of each
piece flat and smooth by rubbing down on
a flat file with a little water. Cut out a
little circle from the celluloid or mica, just
the size of the glass tube. Fill the large
bottle brimming with water. In a glass jar
or pitcher, float the little glass vial mouth
downward so that the bottom of the viil
is flush with the surface of the water in
the dish. This can be done by adm.t'ing
more or less air into the vial, and when
the best adjustment is reached, the merest
touch to the floating vial will send it
downwards only to bob up again. While

By O. IVAN LEE

the little bottle is floating on the surface,
slip your middle_finger very carefully under
the mouth; putting your thumb on the bot-
tom end transfer it to the large bottle. Be
careful not to press any water up into the
vial when you put your finger over it, and
also not let any air in when you are floating
it in the neck of the large bottle. Push
about half the water out of the neck of the
large bottle (do not try to pour it out), and
slowly push in a cork without any hole in it.
At a certain point you will be surprised to
see the little bottle quickly drop to the bot-
tom; and it will stay there until the cork
is drawn out a little, when it will bob up
again. Push the cork in again, little by
little, until you find that just a twist is
enough to start the vial down. If this ad-
justment has been carefully made, the little
bottle delicately floated, and the large bottle
properly selected, you will be astonished to
find shat you can make the little bottle go
up or down or stay anywhere commanded,
just by more or less pressure on the flat
sides of the big bottle. The thumb and
fingers of one hand should be sufficient to
do this.

Arrived at this point, take out the cork
and replace with the cork with the hole in
it, first inserting the glass tubes with the
mica or celluloid circle between the filed
ends hidden inside the cork.

The upper tube should be five inches
long, the lower one, one inch, and should
project but a very short distance (14" to
14”7) 1. e., it should not touch the water.
Adjust this cork with the tubes just as you
did the other, so that a fairly strong
pressure on the big bottle will make the
diving bottle submerge.

Finally, slip on the rubber tubing on the
upper tube and you are ready to try out
vour “lung tester” on the young man who
prides himself on his chest measurement.
Demonstrate how easily you can “blow” the
little bottle down, and then pass the “tester”
to him.

He will doubtless get very red in the
face, but will have no luck at all. After
he is discouraged a little, remove the rubber
tubing and let him peer down through the
glass tube, after which he will be more
mystified than ever.

If the cork is a good one, and the con-
nections are carefully made and
air-tight, the apparatus will work
without any adjustment for a
long time; but of course it is
always best to make a private
trial before a public exhibition.

How to Prepare the Essential
Oil of Cloves

In the spice known as cloves
consisting of the dried flower-
buds, there is a very considerable
amount of an oil of a spicy,
agreeable odor, reminding one of
carnations. It is very interest-
ing to obtain this oil in a pure
form by the process called stcam

R4

After obtaining several ounces at least of
whole cloves from the grocer, grind them
in a coffee mill. Then get a tin can (one
with a conical top is to be preferred) of a
capacity of about two quarts, and put in
enough marbles or small clean pebbles to
cover the bottom to a depth of an ingh or
so. After this, get a section of gas- or
water-pipe between a half and one inch in
diameter outside, and about six feet "long,
and clean it out inside as thoroly as pos-
sible; do the same to the can. With a
round file, drill a hole in each of two clean
corks fitting the ends of a short bent' tube
of glass, brass or copper. This gooseneck
tube, as it is called, is to connect the outlet
of the “boiler” with the upper end of the
gas-pipe which is placed in a sloping posi-
tion. Support it firmly at top and bottom
with wooden uprights. = Loosely wrap the
whole length of the pipe between the points
at which it is supported, with a long strip
of soft absorbent cloth, letting the lower
end hang down in a pail or large  pan.
Above the upper end of the gas-pipe which
is to serve as the condenser for the steam.
place a large tin can with a small nail-hole
in the bottom. Have this opening of such
a size and in such a position that as much
water as possible soaks the cloth and runs
down into the pan below without drippi
off much on the way. If any trouble 1s
experienced in adjusting the flow of cooling
water make the slope of the pipe a little
steeper. Provide a glass jar or vessel to
receive the condensed water and oil coming
from the open end of the pipe. Some
source of heat such as a gas or kerosene
stove must, of course, be provided to boil
the water in the boiler.

When everything has been set up as de-
scribed, fill the boiler can about half full
of water, put in the ground cloves, connect
the bent tube to the sloping gas-pipe, and
light the fire.

As soon as the water comes to a boil,
start the water running down the condens-
ing pipe. The cooling water may be
dippered back into the upper reservoir from
time to time, but after a while it will prob-
ably get so warm that steam comes from
the end of the pipe. Fresh cold water
should then be used. Too big a fire, too

(Continued on page 1536)
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Radiophone on Motor Car

completed an apparatus, on which they
have been experimenting for several years,
which can be attached to their automobile
and operated while traveling.

Tests of the telephone amf telegraph in-
struments which they have attached to
their automobile have proved successful,
and Cramer and Swain now plan to place
their invention on the market.

Their experiments with amateur wire-
fess telegraphy began four years ago while
they were attending the Omaha High
Schoo! of Commerce. Following comple-
tion of their courses there both young

During the
war, all United States Navy wireless sets
were equipt with a standard recording dial
which was first perfected by young
Cramer, it is said. One of these dials was
used by the crew of the NC-4, which was
the first air craft to complete a non-stop
trip over the Atlantic ocean.

While experimenting with their wireless
telephone apparatus for automobiles, the
young men have been testing out another

invention, which controls the operation of'

any standard make automobile by wireless.

Another channel for their wireless
efforts will be the conveying of orchestra
music from one Omaha motion picture
theater to another and the transmitting of
a speech by a nationally known orator
while in Chicago to a theater in Omaha.

The young men have organized a radio
company to place their inventions on the
market. They have received recognition
for their efforts from several of the na-
tional radio magazines. Both of these
young men are 20 years oM.

Radio Aids to Navigation

DMIRAL W. H. G. BULLARD, U.

S. N., director of naval communica-

tion service, in a paper read before
the Franklin Institute said that wireless
telegraphy is making navigation simple
and safe.

“There will be a time when ships will
be without chronometers and will be in
constant wireless touch with New York
until they reach the British Channel,”
said Admiral Bullard. “This is not a
dream; it is near at hand.

“By means of the radio compass a ship
can get her bearings, when she calls for
them anywhere along the coast of the
United States. This instrument has al-
ready saved ships which were headed
straight for the shore.

“The depth of water under the ship can
now be accurately determined by the hy-
drophone, which works on the reflection
from the ocean bottom of the sound of

Articles to Appear
in March Issue
of “Radio News”

The Radio Station at Rome
 “B” Battery of the Edison Type
By W. H. Farr
A Practical Portable Receiver
By S. G. Cline
The Phantom and the Circuit
By C. O. Parks
Short Wave V T Transmitter and
Regenerative Receiver with Two-
Step Amplifier
By W. Hyndman, 1 A. T.
A Complete Radiofone Set
By Frederick J. Rumford
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the ship’s propeller. By this device shal-
low water can be avoided and even the
proximity of icebergs detected. Ships also
can communicate with each other by un-
derwater waves, sent out by oscillators.

“By means of a cable laid along the bot-
tom of New York channel and energized
with current, a pilot blindfolded, guided a
destroyer safely to port, never getting
more than fifty yards from the line of
the cable. The waves sent out from the
cable were detected in telephone receiv-
ers, one on each ear, telling him whether
he was to right or left of the guiding
cable.

“Hurricanes can be detected by sensi-
tive radio telephones, and even the gen-
eral direction of storms is now sent broad-
cast by coastal stations, and the time given
for wireless receiving apparatus. By wire-
less methods the ship can tell its location.
Weather warnings and location of wrecks,
derelicts and icebergs are given out.”
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New Danish Radio Invention

A new Danish invention in radio-tele-
phony was presented at the recent Congress
of Physical and Natural Sciences held in

Copenhagen, Denmark. This invention is
due to Messrs. Leck and Johnson, two radio
engineers.

These inventors have perfected a system,
it is said in" cable reports, whereby it i
possible to permanently record wireless
telegraph or telcphone messages. Radio-
telegraphic signals have been recorded at
high speed, by their newly devised instru-
ments on a paper tape, similar to those
found in district telegraph offices, and used

Two Danish Radio Engineers With Their New

Radio Recording Apparatus Which Promises

Much for Future Radio Developments. It It

Adapted to Record Either Radio Telegraphic or
Telephonic Messages.

The Edison Effect and the Audion
By DONALD McNICOL

In the litigation conducted during the
past few years to determine the relative
status as an invention of the De Forest
audion and the Fleming valve, reference
was made to the work along similar lines
by Elster and Geitel in the year 1882, to
V&ehnelt’s incandescent cathode rectifying
tube of 1903, and to the Edison “effect”
described in a paper presented to the Amer-
ican Institute of Electrical Engineers, New
York, in 1884. In this paper diagrams were
presented showing an incandescent lamp
globe with regulation filament and in addi-

tion one or more insulated terminals sealed
in the globe with the filament, the outside
terminals of the latter connected thru a
galvanometer to the source of current heat-
ing the filament. When the current was
increased and the filament made highly in-
candescent the galvanometer indicated a
considerable flow of current, notwithstand-
ing that one of its terminals was connected
only to an insulated wire or plate within
the lamp bulb.

At the time of its discovery, and for
many years thereafter, -the effect ob-

served was rea?rded merely as interesting
%henomena. hen, however, Fleming, in

ngland, and De Forest, in the United
States, in 1905-1906, developed their evacu-
ated bulb detectors for electromagnetic
waves, the early experiments of Edison
were soon recalled.

It is a remarkable fact that in all of the
search for priority the earliest work un-
covered by the investigators was that of
Elster and Geitel in 1882,

De Forest’s patent No. 867,877 ; original

(Continued on page 1247)

Concerts Via Radiophone

Radio amateurs within a fifty mile radius
of Philadelphia and some even farther
away, have been enjoying evening concerts
given by the Philadelphia Wi eless School.

The accompanying photograp.. shows the
powerful radio transmitter whereby the
music is sent out broadcast from a talking
machine. The phonograph is placed in
front of the telephone transmitter or micro-
phone of the radio set and one-half dozen
records are played.

All the amateur radio operators even as
far as New Brunswick, N. J., Wilmington,
Del., and Baltimore, Md., have “listened in”
and enjoyed the concerts.

Before the evening radio concert, which
is destined to become quite de rigeur, the
performance starts with a few jokes and
with a summary of the day’s news and the
official weather report. Then the bank of
audion tubes start whirling the electrons
around and cut loose via the antenna atop
of the school, with the latest thing in jazz
music and syncopation.

Radio telephone concerts have or are
about to take on a new aspect, especially for
ships at sea, and in supplying music for
other occasions. This 1s rapidly being
brought about by the employment of power-
ful multiple stage audion amplifiers, where-
by the received music is intensified so as to
be heard in a room or hall.

The popularity of radio
telephone concerts whether
small amateur affairs in
local circuits or whether
large concerts such as that

iven a short time ago by

fme. Tetrazzini at New
York to the U. S. sailors
at sea, has rapidly in-
creased as time goes on.

A Phonograph Is Placed in
Front of the Telephone Trans-
mitter and a Halt Dozen Rec-
ords Are Played. All the
Amateur Operators—Even as
Far as New Brunswick, New
}""{: Hear All the Latest
azz Tunes Given in the Con-
cert bg the Philadelphia Wire-
less School. The Evening
Concert Starts with a Few
okes, a Summ of the Day’s
ews and the Official Weather
Report.

Photo (c) by Keystone

Who wouldn’t rather lis-
ten to wireless telephone
speeches than to code dots
and dashes? Nothing is
more exciting and inter-
esting, especially to the
members of the family.
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Building a 150 to 20,000 Meter
Radio Receiver
By BERTRAM C. ROGERS = .

HE accompanying photos and dia-

gram with a few words of expla-

nation are presented to the ama-

teur who has wanted a long and

short wave set complete in one
cabinet which will not approach a “baby
grand” in size. The panel is 12 inches by
12 inches, the cabinet being 10 inches deep.
The detector and two-stage amplifier are
of similar size in order to match up.

The outstanding features of this set
that will appeal to the radio man desirous
of building a universal set are the use of
standard parts, maximum cfficiency, sim-
plicity of operation and permanency, the
six honeycomb coils doing the work of
the dozen and a half necessary in the
usual coil-mounting set.

The antenna and ground are connected
to the two lower left-hand clips, proceed-
ing to the two centrally located switches.
The diagram shows clearly the method of
deadending the coil not in use. Coils are
standard tapt Radisco honeycombs; the
325 turn coils will bring in anything up
to and including “NAA.” On a single
eighty-foot wire sixty feet high and

using very loose coupling and maxi-
mum regeneration, “NAA” is readable
thruout the entire house. The 1200 turn
coils have tuned in Arlington’s arc set,
which is around 5,000 meters and practi-
cally all of the longer wave stations oper-
ating, including the naval stations, Nauen,
and a great many others whose signa-
tures have not been obtained by the writer.
The primary-condenser is a .001 mfd.

Murdock, but we would advise using a bal- -

anced type variable. The same holds true
for the .0005 mfd. Murdock used for tun-
ing the secondary circuit.

The right-hand key switch is connected
so as to place the primary variable con-
denser in three positions—series, aperi-
odic and shunt—the aperiodic position be-
ing obtained by bending the antenna ter-
minal of switch to make contact in the
center position of key.

The eight-day clock is very conveniently
adjusted occasionally by time signals and
is used to record time only. This state-
ment should not allow anyone to be misled
into thinking that “tikker” reception is
used as well as crystal and autodyne.

The crystal is ready for cmergency use
by placing phone tips in the two upper left-
hand binding posts and adjusting the

point, leaving it off the crystal, of course,™

when using the tubes. Thus it is not nec-
essary to suspend operation because of a
defective “B” battery, etc.

We now come to the coil mounting:
The two fixt coils are strapt with thin
sheet metal, extreme care being taken to
insulate with tape and to use only suffi-
cient pressure to hold the coils firmly ; any
excess will crush the coil and possibly
short-circuit some turns. The movable
coils are mounted by fastening maple cen-
ters to the coil with shellac. A rigid strip
of brass is soldered to the shaft, which
may be a one-fourth inch brass rod. Drill
the other end of the strip and maple cen-
ter for a one-inch brass machine screw
and nut. An 8-32 or 6-32 screw will
answer.

Taps should be brought out along the
shafts of the moving coils, all leads and
wiring should be spaced wherever possible
and should positively be encased in good

(Continucd on page 1245)
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Our Amateur Laboratory Contest.is open to all readers, whether subscribers or not. The photos are 2
of the apparatus. To increase the interest in this dewttmeut we make it a rule not to publish photos o
owner, ark photos &teferred to light-toned ones.

apparatus unaccompanied bg
Address the Editor, “With the Amateurs” Dept.

e pay $5.00 each month for the best photo or photos and $2.00 to each “Honora

—

dged for best ent and efficiency
udged for best arrangem 4 elictency
le Mention.™

“Amateur Electrical Laboratory’” Contest
This Month’s $5.00 Prize Winner—E. H. Bitner

HE accompanying two photographs show my elec-

trical and mechanical laboratory containing a lathe,

Tesla coil, miscellaneous electric experimental appa-
ratus such as spark coils, electric magnets, etc., as well as
small steam engines which I have built myself.

The bench lathe is driven by an electric motor and was
rigged up by myself, in the manner here shown. Part of
my work-bench equipment includes a powerful hand-oper-
ated drill press and vise for holding the parts to be drilled.
I have several electric motors of various sizes suitable for
both battery and 110-volt service.

On the wall in the center of the first picture may be seen
my switchboard by means of which various test circuits can

be arranged as desired, giving different potentials for high
or low-voltage resistance apparatus, as the case may be.

I have spent many pleasant evenings in my laboratory
endeavoring to work out in practise, some of the interest-
ing devices described in various text-books and magazines.

ith the lathe, drill press and by the aid of a complete
set of hand-tools which I keep in the drawer of the work
bench, I find it possible to turn out some very creditable
work indeed.

There is nothing so absorbing as experimental philosophy,
especially when your experiments are successful, as mine
usually are.—E. H. Bitner, 1510 Catherine Street, Harris-
burg, Pa.

Honorable Mention—Harry Baird, $2.00 Prize

HAVE recently taken the two accompanying photo-
graphs of my chemical and “Brownian Movement”
laboratories, which, as you will see, are very interesting.
The illustrations show clearly how carefully my materials

are kept—each in its proper place.
very practical and saves much time and trouble for me
when I perform experiments.

This arrangement is

The skeleton effect shown in one of the photos is an
unusual one, and the position oc-
cupied by the spectre is the place
where the experimenter would sit.
The skeleton was painted in black
on the negative and then printed
in the usual manner.

In working with Brownian
Movements, I have found that one
of the best substances to demon-
strate the motion of the minute
particles with is colloidal suspen-
sion of resin. I prepared this mix-
ture by dissolving a small particle
of resin in 5 cubic centimeters
(c.c.) of alcohol, and then dilut-
ing to 50 c.c. with water—Harry
Baird, 6436 Emerald Avenue, Chi--
cago, IlI

‘ mmmmmmlmmmammmlnmmmmmnmmmmmmcmmmmomnmi
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Sailing Amusement Device.

(No. 1,357,995 Issued to Alexander
Kitterman.)

An amusement, that is a real
amusement, is described in this pat-

ent. In operation, a series of sail-
ing boats are:caused to travel over
a body -of water on an elongated
course and they tip to either side
as the wind affects the sail areas.
This apparatus congsists of an end-
less flexible chain-like member that
is carried along the elongated course
submerged below the surface of the
water; to it the sail boats are flex-
ibly connected so that they can be
propelled by wind power, which
power is transmitted to the endless
carrier or chain. On cither side of
this endless carrier and also
submerged is a platform or guide-
way, which prevents the wvessels
from tipping over too far.

India Rubber Propeller.
(No. 1,360,596 Issued to Miles C.
St. John.)

_This_is one of the cleverest de-
vices in airplane propeller design
which has yét come to our atten-
tion. Due to the increased scarcity
of suitable wood for propellers, it
has become necessary to comstruct
them of some other material. The
inventor here describes a propeller
made of rubber suitably reinforced
with fabric which is weatherproof
and which is extremely light, being
at the same time resilient. It is so

:h

—— —{&r—— ——

arranged that each blade is built as
a clincher tire and can be removed.
The hub contains valves so that the
propeller can be inflated with air
to a very high pressure, thereby
adding to the strength and rigidity
of the propeller construction. The
tips of the blades are vulcanized to
any degree of hardness and due to
the inherent elasticity of the rub-
ber and fabric construction, this
propeller is much more able to re-
sist shocks than the wooden type
now in use.

Household Potato Peeler.
(No. 1,355,393, Issued to Anselm
De Ghetto.)

This is a nice little household
article every woman will ap-
preciate. It is an improved and
economical potato peeler, in which

a steel conical shaped wire frame
is u: to scrape off the peel and
therefore less waste results. It

ists of a wooden core covered
with a steel wire f the wires
of which are inserted in a fabric
otrip screwed to the cone.

rnonographic Amplitier.
(No. 1,360,577 Issued to William
Edward Pugsley.)

The inventor of this device has
gone back to the olden days when
ical instr ts and teleph
were made to resemble the appen

at the bottom which extends for a
considerable distance is termed the
“tongue.” A means for bringing
about the circulation of air is also
embodied in the claims. Almost
half a century ago the telephones
were made to resemble human or-

ns such as the ear and mouth.
'his style has been found to be
non-cssential for accurate reproduc-
tion, and we are just wondering
how this particular device will fare,

Photographic Envelope.
(No. 1,360,624 Issued to William
L. Dodge.)

Airplane.

(No. 1,355,315 Issued to Albert
ovello.

This machine consists essen-

tially of a frame-work resembling

a bicycle with the exception of the
fact that an extra chain is con-
nected from the sprocket to a pro-
peller, thru a coaster brake; also
connected to this propeller are two

——

handles which serve to .drive it
should the operator’s Yeet' become
tired or should more power be de-
sired.  Upon  the super-structure
glgceg upon this bicycle a large air-
oil is fastened and at the rear
elevating and steering rudders are
pivoted. So far the flying range
of such a machine has remained
somewhere around forty feet.

Garage Door Opener.

(No. 360,479 Issued to Robert M.
Wallace and Edward J. Scott.)

The device consists of two “T'
shaped levers connected together at
the lower ends by mieans of a link,
80 that both will move at the same
time; the upper portion of each “T*
is heavily leaded so as to consti-
tute the weight in order that when
the levers are slightly off the ver-
tical, the weights will cause them
to swing over due to gravitational
pull and cause the door to either
open or close, depending uxon the
direction they are falling. crank
or tic trip is fastened into
the driveway, so that the front
wheels _of a car passing over the
trip will cause the doors to open,

t;ua suumiug e unves v cuses
the gara, without stepping from
the mchﬁe to open the door.

Life Saving Apparatus.
(No. 1,360,755 Issued to Harold
Jordan.)

"l'his a ar‘nx con:l‘:ui mainlzd:f
a large, I oy, nner e
of which npshformed' as a seat for a
number of persons. Its central open-
ing is covered by a collapsible water-
tight bag having a rigid bottom.
Tgc buoy shi y is provided with
a collapsible frame-work of ribs cov-
ered by a water-tight fabric. The

entirc device is collapsible and
therefore occupies very little space
when in a vessel,

Visible Guide for Vessels.

(No. 1,357,976 Issued to John Hays
ammond, Jr.)

This is another issue to the well-
known American authority on radio-
control and deals with visible guides
for torpedoes and torpedo boats and
other vessels operated from a dis-
tance either by wire or by radio. A
light is stationed in a tower contain-
ing vari-colored glass windows turn-
ing with the vessel and a reflector
placed partly around this light and
moving with it, not the vessel. The
tp?edo when started will have its
light projected toward the transmit-
ting station and should it swerve from
this course, a different color window
W}“ be visible, due to the fact that the
color screens turn with the vessel
while the light proper is connected

which k
directed toward the

directly to a gyroscope
the light ra t
shore regardless of the direction
taken by the torpedo. A compass
may also be used to control the
light in place of the gyroscope.

Apparatus for - Electrically
Charging Fluids.
(No. 1,360,665 Issued to Edgar
Earl Littlefield.)
This is a rather clever invention
and relates to a unit which at the

)

7

-
—f. =T

same time both charges water with
electricity and sprays it upon vari-
ous objects such as plants and other
vegetation. The inventor has found
that beneficial results are ob d
when plants and vegetation are
sprayed with chemicals dissolved in
water and also with electrically
charged liquids; the fungi and other
insect pests are removed and de-
stroyed thru this action. Essen.
tiallg it consists of a device re-
sembling a water motor, which in
turn rotates the armature of a gen-
erator, or in another form the rotors
of a static machine. Brushes col-
lect the current so formed and
charge the water streams either by
induction or by direct contact thru
the nozzle. . Provision is made so
that one terminal can be grounded
if desired, in which event the
ground ac!s as one pole and the
stream, or streams, the other.
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What To Invent

Renewable Electric Light Bulb

OME statistician has figured out
the enormous loss to electric light
users from the burning out of the
delicate wire filament which is the
heart of the light. Oftentimes it
happens that the slightest jar snaps the
vital thread, making the light bulb dead—

Why Not an Electric Cm-o?pener for the
Restaurant and Sampling Room? Hundreds of
Opened Hourly with Such a
Motor-Driven Device.

of no further use whatever. If I re-
member correctly, the stupendous sum ran
into ten or fifteen million good, American
dollars, yearly. At any rate the amount
of loss suffered, throwing away broken
electric light bulbs after a little use, im-
prest me with the great need of an im-
provement along this line.

An improvement capable of saving only
one-tenth of the total loss would be a
wonderful achievement with instant suc-
cess. But I will admit the accomplish-
ment is not as easy as the suggestion;
however, the idea recorded here may start
someone on the worthy task with 2 suc-
cessful solution as the result.

Recently an inventor patented an im-
proved electric light embracing two fila-
ments, to give double duty; in fact it
was two lights in one and may prove
of some merit; but I doubt if the solu-
tion rests in combining two delicate con-
structions of equal durability, because
both are liable to break simultaneously if
the one can break singly. The logical
plan of experimenting for an improve-
ment of this kind would be in an adjust-
able and removable filament, one that
could be replaced in the glass bulb with-
out losing the proper condition inside
required for brilliant illumination. The
farge electric light companies certainly
would bid eagerly for this improvement,
and needless to say the inventor would
profit in a handsome manner.

Electric Can-Opener

In wholesale grocery, fruit and canning
plants hundreds of canned foods are

By JAY G. HOBSON

opened daily by the old hand method
which is not only slow and botchy, but
often disastrous to the fingers of the
operator. The purpose of opening large
quantities of canned goods is to examine
the edibilig of same and allow buyers
tolsample e’ different. brands offered for
sale.

An improvement in can-openers un-
doubtedly would meet with hearty ac-
ceptance and soon become a large com-
mercial success because of its speed and
saving in both time and the hands. An
electric opener constructed along the line
of the accompanying illustration, having
the cutting element adjustable to different
size cans and operated from a small mo-
tor properly geared for lending sufficient
power to the cutter to open the hardest
tin. Every wholesale grocery house in
existence would immediately appreciate
an invention of this nature when pre-
sented to them. The machine must be
practical and sell within reason having
regard to the cost of its operation and
ownership.

Four-Edge Safety Razor Blade

Now, boys, here’s a gem of an improve-
ment we close observers have completely
failed to recognize. Just think how
wasteful and extravagan‘ we have been
throwing away our perfectly good razor

blades after using only two edges of it, .

when we could have obtained twice the
number of shaves had there been four
edges instead of two.

And when you stop to consider, the
“Square Four-Edge
entirely practical, yes, decidedly econom-
ical, you must admit there’s merit in the
idea. The tons of steel blades going to
waste each year, from the hands of the
shavers, who usually discard them when
dull, would furnish enough steel to build
several sky-scrapers along our busy
streets.

It is reasonable to believe that four

A PFour-Sided Safety Razor Blade Should Prove

a Boon to Mankind. Four Edges Are

Available Instead of the Usual o or One
Now Supplied.
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Safety Razor” is -

edges could be given to a square blade
as easily as two edges now accepted as
standard. But in reality nothing is
standard for conditions and requirements
are changing so rapidly; what is called
standard today may be one of the an-
tiquities tomorrow as evidenced by the
first horseless carriage and that wind-

And Speaking of Finger Nail Cli Why

Doem'momgone Gi H "ReaE'E éliyper

That Will Not Mangle the Nails and Which the

User Can MunipuhteHEq:ll;lly Well with Either
an

splitting demon of today—the airplane.
So four-edge safety razor blades are
within the bounds of possibilities fcr
tomorrow; and may some agreeing col-
league inventor bring one of this kind
out soon, as I am always running out of
sharp blades and can use the four-square
beautifully.

Improved Finger Nail Clipper

Now that the dear women have the
vote, are citizens and can become just as
notorious in politics as the worst poli-
tician, if desired, I expect to see consid-
erable activity in the ranks of women
inventors, as there should be. But ever
since our sinful ancestors moved from
the Garden of Eden men have been in-
venting new conveniences for women, and
the women have neglected their pals by
not reciprocating. Here is the chance
they have been looking for to get even;
an improved nail clipper for men is
badly needed. There are nail clippers and
nail clippers on the market, but none that
I have ever seen are entirely what is de-
sired for the masculine manicure. Those
offered for sale simply pinch the nail off
instead of cutting it, which would be
more satisfactory. Why not design a
clipper with the scissor movement and
action so that the nail would be easily
and evenly cut instead of pincht off un-
evenly as with the present kind.

I am sure there is only one man out

of a thousand who can use the scissors
on his right hand.

Copyright, 1921, by Jay G. Hobseon.
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Scientific Humor

Ours Says “Stillbusy.”—A suburban
housewife relates overhearing this conver-
sation between her new maid and the cook
next door:

“How are you, Hilda?”

“I’'m vell,” said Hilda. “I like my yob.
We got cremated cellar, cemetary plumb-
ing, elastic lights and a hoosit.”

“What’s a hoosit, Hilda?” the puzzled
cook exclaimed.

“0, a bell rings. You put a thing to
your ear and say, ‘Hello’ and someone
says, ‘Hello,” and you say, ‘Hoosit."”

—Creston Hutchinson.

Paid Attention.—“I can’t stand the ten-
sion,” sighed the convict as the electric
chair ended his earthly sorrows.

—Ross Brearty.

Alchemy.
—In the little
town of Beulah,
New Mexico
where it is a
rare occurrence
to see a white
woman, two
men, Stone and
. Wood, were
standing on the sidewalk, when a well
drest young lady came tripping down
the street. Wood turned to Stone, and
Stone turned to Wood, and as she past
they both turned to rubber.

—S. L. Barker.

And Then “Pat-Ended.”—An Irish-
man stood looking at an electrical con-
trivance, when an inventor walked over to
him and asked, “Some machine; I wonder
who the inventor is?”

The Irishman looked at him and re-
plied: “Shure it was a son o' the Sod.
Can't you see his name there.—‘Pat. Pend-
ing.’”—J. J. Beaty.

Applied Chemistry.—Chemistry Pro-
fessor: ‘‘What happens to gold when it
is exposed to the air?”

Student (after long reflection): “It is
stolen.”—#lbert Schilling.

Zoo-Logical.
—‘“And you
give the giraffe
only one lump
of sugar?”’
asked the little
boy at the zoo.

“Oh, yes,” re-
plied the keeper.
“One lump goes

—Frank V. Shannon.

A Scientific Postmaster.— A postmas-
ter received a letter in the mail and it was
addressed thus:

Wood

a
Mass.
He finally puzzled it out thus:
A. Underwood
Andover
Mass.
—John Fenling.

Did They Keep Time?—“In a recent
flood in the Mississippi a man was seen
riding down the river on a big bass violin.
When he was rescued from his perch he
was asked if his wife had escaped. *“Yes,”
he answered, “she accompanied me on the
piano.”—Car! A. Fanton.

FIRST PRIZE $3.00

Cold Facts.—Teacher:
“When two
bodies come
togeth -
er violently
they gen-
erate heat.”
Pupil:
“Not always.
I hit a guy
once and he knocked me cold.”
. —S. W. Coleman.

He Must Have Been Hoarse!—“Say,
did you know that Jiggs was choked to
death up in the restaurant this morning?”

“No, how did it happen?”

“He was eating some horse meat and
when a piece got half way down someone
hollered ‘WHOA’!"—No Name, Kirkville,
Mo.

Perpetual Motion.—Salesman: “This

machine will do the work of three maids.”

Mrs. Knicker: “I want one to do the

work of 30, we have that many a month.”
—Frank Mirolli.

E receive daily from one to

two hundred contributions to

this department. Of these
only ome or two are available. We
desire to publish only scientific humor
and all contributions should be orig-
inal if possible. Do mnot copy jokes
from old books or other publications
as they have little or no chance here.
By scientific - humor we mean only
such jokes as contain something of
a scientific nature. Note our prize
winners. Write each joke on a sep-
arate sheet and sign your name and
address to it. Write only on one side
of sheet. No letters acknowledged
unless postage is included.

All jokes publisht here are paid for
at the rate of one dollar each, besides
the first price of three dollars for the
best joke submitted cach month. In
the event that two people send in the
same joke so as to “tie” for the prize,
then the sum of three dollars in cash
will be paid to cach one.

Where Ignorance is Bliss.—Bud:
“Well, Jim, I see vou are instructing Ed
Simmons to become an aviator.”

Dick: “Yes, I have taught him every-
thing I know and he’s still an ignorant
fool.”—I"illiam Twuman.

Some “Boner.”—Instructor: “What
is all that noise I hear in the biology lab-
oratory >”

Student :
rolling the hones.”—X\No

“That’s the biology students
Name.

Why Not
Wireless.— -
Dubb: *“Where
do you live in
the city—close
b)' ?'I

Stubb: “Fair-
ly so — thirty
minutes on foot,
fifteen by mo-
tor car, twenty-five by street car, and
forty-five by telephone.”—No Name.
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Yes, While the Blonde Took Perox-
ide and Dyed!—An exchange says that
a man who had been dumb for years
picked up a hub and spoke. That's noth-
ing! A blind carpenter reached out for
his plane and saw; a deaf ranchman went
out with his dog and herd; a noseless fish-
erman caught a herring and smelt; a de-
funct hatter was tenderly deposited on a
pile of hair and felt; and an clephant in-
serted his trunk 1n a grate and fluc.

—H. E. Zimmerman.

Was the Spring Wound Up?—Mrs.
Jones: “The butcher said it was a tender
spring lamb.”

Mr. Jones: “He is right. I've been
chewing one of the springs for the last
half hour.”—Old Red.

“Star-Tling.”
—Browne:
“Her teeth are
like the stars in
the heavens.”

Greene:
l‘why ?"

Browne:
“They come out
every night.”
—M. Zimmer.

Watch-Ful.—Sharks: “The other day
my watch stopt, and when I took it to
the jeweler he found a tiny bedbug in it.”

§_?arks: “That so?> How did it get
n

Sharks: “Why, it crawled in between
the ‘ticks"."—Perry D. Wilson.

i

Logic Arithmetic.—Arc: “If 2in 1 is
shoe polish and 3 in 1 is oil, what is 4
and 1?7 .

Spark: “I don’t know.”

Arc: “Five!" —Lawrence Arthur.

'Way Down South.—News item: “The
8 year old son of Mr. and Mrs. Silas
Parker was struck by a falling electric
cable and badly burnt on the South Side.”
H. B. Conant.

Forewarned
Is Forearmed.
—“*‘“Your
honor,” said the /&
lawyer. *I sub- _:
mit that my
client did not ¢
break into the
house at all
He found the
parlor window open, inserted his right
arm, and removed a few trifling articles.
Now, my client’s arm is not himself, gmd
I fail to see how you can punish my client
for an offense committed only by one of
his limbs.” .

“That argument,” said the Judge, “is
very well put. Following it logically, I
sentence the prisoner’s arm to one year’s
imprisonment. He can accompany it or
not, just as he chooses.”

Whereupon the prisoner calmly un-
screwed his cork arm and walked out.

—Raymond H. Klumpp.

That's Why He Was Sick!—Phy-
sician: “I'm sorry sir, but we can’t quite
be sure as to what is wrong with your
arterial system unless we put you under
the X-ray.”

Publisher: “That’s all right. I never
made any secret of my circulation.”

—E. McEvoy.
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4. If a quick answer is desired b,
work or intricate calculations a special’

3. Sketches, diagrams, etc., must D On Scparate sncels. (Juestions addrest to this department cas-
not be answered by mail free of charge.

mail, a nominal charge of 25 cents is made for each question.
rate will be charged. gCot’respom‘leuu will be informed as to the fee before such questi

If the questions entail considerable research
are

Radio Questions

(1080) F. L. Arnot, North Sydney, N. S. W,,
Australia, asks several radio queries.

. 1. We cannot give you very much en-
couragement on the use of a crystal detector with
underground receiving systems.
wireless reception with the underground and
loop antennz systems is the best scheme. 5

For reception of high power European stations
you should have an aerial about 600 feet long,
single wire, or more if possible. Two loading
coils, three feet long, and about five and a
quarter inches in diameter, wound with No. 28
single cotton covered wire will answer for the
inductance, and added to this of course the rest
of the outht. Inasmuch as most of the stations
use undampt waves, you will have to employ a
detector for undampt wave reception—i. e., an
audion or other vacuum valve capable of oscillat-
in%.or else a Poulsen tikker. .

ince we do not know the English laws per-
taining to radio as they stand at present, we are
not in a position to advise you as to whether or
not you could erect your receiving station and
receive without a license. Consult your local
government officials; the Post Office authorities
should know about such matters.

Crystal detectors have been known to receive
about 4,000 miles under favorable conditions.
This is not by any means the record, nor are we
in a position to post you as to what the actual
record of crystal reception is. One or two vari-
able condensers, a good three slide tuning coil
and a vacuum_ valve detector together with the
necessary loading inductance will enable you to
attain a very good range indeed.

Are “Spigot and Pipe Line Motors”
Practical?

1081) Joseph Pacyk, Glassport, Pa., inquires:
. Having read the illustrated article on
the workings of a device invented by a French
scientist which is a water turbine attached to
a house water main which would produce elec-
tricity without cost, such as described in the
January issue of ScIENCE AND INVENTION, on
page 962, I wish to ask how this device can be
practically a saving proposition in the cost
of producing electricity.

Since the turbine gets its power from the
pressure of the water, then where does the water
get its power for nothing? For instance, if
every house would harness one of these devices
to tgeir water lines, then there would not be
enough pressure to go around. If the water
is forced at stations by pumpmﬁ methods, then
if all houses would have the device installed,
I believe that the pumping stations would re-
quire extra power to force the water thru the
mains, since the small turbines in each house
would take up a large amount of this water
energy. .

A. 1. With regard to the electric power
from water spigot or conduit. This idea is in-
tended to be carried out on a small scale, of
course, and not by loading the house water
mains with a large turbine so as to exert a'nﬁ'
noticeable loss in pressure on the system, whicl
would be affected in the mannmer you state, if
such were the case. . . .

M. Colardeau’s scheme is feasible if a small
water motor or turbine is used to drive a small
dynamo so as to charge a storage batter* grad-
ually by small increments of energy. his is
the whole secret of the Colardeau scheme.

Furthermore, in many cases there is a far

eater pressure than that required in_ many
g;uses and in places where highly elevated
reservoirs are used.

Action of the Scott Transformer

1082) James Thompson, Troy, N. Y., asks:

. 1. Can you solve for me the development
of the three phases in a Scott transformer by
the theory of forces.

The audion for

A. 1. Figs. 1 and 2 represent the secon-
dary windings of transformers A and B connected
to a two phase circuit. When the secondary pres-
sure of transformer A equals E, we are to find
the secondary pressure of transformer B in terms
of E, that wiﬁ produce three equal phases, 120
electrical degrees apart and each equal to E.

Fig. 1 represents the condition when only
transformer A is excited. There is no magnetic
flux in transformer B, therefore no current is
flowing through the secondari: windings. The
pressure in phase A equals E, while in each

phase of “b” and ‘c” the pressure equals 3

and in the same direction. .
Fig. 3 is a diagram of these forces which
are in equilibrium, while Flg. 4 represents
Fig. 3 with the forces transposed.
i‘ig. 2 represents the condition when only
transformer B is excited. The resultant mag-

|
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Diagrams Used in Explaining the Action of the
“Scott” Transformer by the Theory of Forces.

netic flux in transformer A is zero, due to equal
ogpoaing currents as shown. The pressure in
phase **a” equals zero, while in each phase of
‘b’ and “c” it is equal to X (unknown).

Figs. 5 and 6 are diagrams of these
forces 90° relative to those of Figs. 3 and 4.

By combining the forces of Figs. 4 and
6 we will have the composite primary action
of transformers A and B, as shown in Fig. 7.

With a radius equal to E.construct a circle.

Draw lines ob and oc at an angle to oa
equal 120°, to represent phases o b and oc.
Perpendiculars through b and ¢ to X, X inter-
cept at points d and e.

l‘)l‘hen o d and o ¢ are the pressure compon-
ents of phases b and c due to transformer B.

The resultant of the two right angular forces
E/2 and od equals ob. Therefore od equals

VEZ=(En*=V3IE* which is the voltage of
2

the secondary of transformer B. We have proved
by the theory of forces that to transform with &
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Scott connection a two phase current into a
balanced three phase, the voltage of the secon-
daries of the two transformers must be as E is
to VI g,

2 Answer by Russel E. Taylor.

Storage Battery Plate Filler

. (1088) B. F. Walburg, Toledo, Ohio, asks
for any storage battery fate filler,
. A. 1. An oxide of lead is generally used
in these batteries. It is applied to the grid in
the form of a paste as either litharge, Pb 0,
or red lead, Pbs0,, and then substances may
added for one or more of the following pur-
poses: to increase the hardness, porosity, tough-
ness or conductivity. They may include glycer-
ine, graphite, potassium silicate, and ammonium
sulphate. These are then formed by being placed
in a bath of dilute sulfuric acid with dl:umu
lead plates for  the opposite electrodes.
forming charge is now past thru, followed by
a discharge with frequent repetition.

Negative plates are formed by passing a cur-
rent thru in the opposite direction, reducing the
lead oxide to spongy lead and converti 3
positive electrode to lead peroxide. After form-.
sng, the plates are dried and are ready for the
market. .

The proportions depend entirely on the plate
manufactured by the different companies,” and
which are about nine parts of the lead oxide to
about one part of the additional substances-
This, however would depend entirely on the-

uality of the mixture, etc. In the case of
%ycerme just enough is added to form a mice
thick paste.

Radio Condenser Specification

(1084) Wesley T. Meyers, Milwaukee, Wis.,
writes the Oracle:

Q. 1. For size of condenser to be used with
V,AK. 1\)V. open core transformer.
set the |

Fo::l ay K." W. open core tra{nfgt;mg
y
about .08 microfarad. This will require eight
Sx7 inch hotogr:‘fhic plates, covered to within
1 inch of each edge with tin foil. This gives
about 120 inches of tin foil, the inductivity
factor of the glass being here taken as 3.13 in
ordelr to ascertain what the approximate capacity
wou 3
Keeping t{your wave length within 200 meters
will depend latgely on the size of your aerial.
Altho we do not recommend hooking up the
condenser in series with the ground, such pro-

cedure would cut down your wave length com-
siderably.

Bichlorid of Mercury Tablets

(1085) Rex Towgood, Sandon, B. C., asks
ablt))'ut a patent on changing form of bichlorid
tablets:

. 1. Bichlorid of mercury tablets at the
i)resent day do not at all resemble Aspirin tab-
ets. In New York City it is against the law
to sell bichlorid except under physician’s pre-
scription. Then the tablets may be obtained
only in the following forms: One, in the form
of triangles (note the resemblance to your in-
vention). These tablets are contained in tri-
angular bottles which are incidentally covered
with minute glass embossments. The rough sur-
face of the bottle thus formed will warn any
one attempting to take them by mistake. Fur-
thermore, the bichlorid tablets are colored blue
with some inert innocuous substance.

There is another form on the market which
comes in a casket shaped bottle. The tablets
likewise are casket shaped, colored and an em-
bost poison mark upon them. No such tablets
would be mistaken for Aspirin tablets. which
as you know are round. Accordingly we be-
lieve that it would be useless iQr you to obtain
a ?tent on cither of these two forms of bichlorid
tablets.

_— -
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Save

A Finer Typeuwriter at a
Fair Price

The Oliver is backed by a $2.-
000,000 concern of national repu-
tation for sincerity and fair deal-
ing—over 900,000 Olivers are in
use today—some of the users are
U. S. Steel Corporation, National
City Bank of New York, Ward
Baking Co., Encyclopedia Britan-
nica, Boston, Maine R. R., Otis

- Elevator Co., Curtis Publishing
Co., Morris & Co., New York
Central Line and hosts of others.

www americanradiohistorv'com
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HERE'S the whole story. A brand new Oliver Nine direct to you without

paying a cent—you keep it 5 days, try it out in your own office, test it to

ur complete satisfaction and then if convinced you send us only $4.00 a

month until you've paid $64.00 and the machine is yours. (If you wish, you

return the machine at our expense and the deal is closed.) A typewriter of finest

construction, of easiest operation, of national reputation at a saving of $36.00

over its pre-war price—figure how prices have increased since then and the saving
mounts even greater.

You ask—‘how can it be done?” The answer is simply this. The war
taught us economy. Instead of supporting hundreds of salesmen and scores of
branch offices we determined to offer it to the people direct—to let it prove itself
on merit alone. The enormous increase in orders 1s indisputable evidence of the
plan’s success. And the saving—it all comes to you.

Don’t confuse this with offers on second hand typewriters. This is a brand new Oliver Nine,
direct from the factory—the same machine that you'll find in offices all over the country—that has
everywhere won unqualified approval.

The Oliver incorporates all the features that make for excellent service. Tt’s the original visible
typewriter, perfected to the highest degree. One third lighter touch, perfect alignment due to arch
smd bars. Every machine tested at 800 strokes per min. Built for hardest usage, famed for
dependability. 1t’s a good buy even at the old price. With our plan it's an opportunity.

Free Trial-Send No Money

You have not a thing to lose. Send no money. Simply fill out the coupon below
and mail it at once. When the machine arrives try it out as above. We trust you—we
know the Oliver will convince you. Avoid disappointment—order now to secure imme-
diate delivery.

The OLIVER Typewriter .
673 Oliver Typewriter Bldg., Chicago, Ill.

THPE. OLIVER TYPEWRITER COMPANY
6% 3 Oliver Typewriter Building, Chicago, IiL
8hip me a new Oliver Nine for five days’ free inspection. If I ki it, I will pay $64 at the
rate of $4 per month. The title w0 remain in you until fully paid for.
hippiog point eeeerenesesssse o5 A4RSOSS Susiesessssnsestets son TotamectioPSSRmSIRsSLOs it sem somas s srsaen e
Thia does not place me under any obligation to buy. If I choose to return the Oliver. I will ship
it back at your expense at the end of five days.

Do not send & machine until I order it. Mail me your book—' The High Cost of Type-
writers—The Reason and the Remedy.” your de luze catalog and further information.

Btate.

e eeccmmeececessamacecs eceresasrentenmonaer s J'
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Doyou want to
beagood Boxer?

O you want to be able to put the gloves on

with any of your pals, and more than hold

your own? Do you want to be able to
defend yourself if attacked? Do you want to be
able to use the blows and guards developed by
the top-notchers of the ring—the Benny Leonard
Triple Blow, the Jack Dempsey Triple, the Fitz-
simmons Shift, the Mike Donovan Leverage
Guard, etc.? In short, do you want to become
a very good boxer in a very short time, and at
very little cost?

Marshall Stillman’s Shortcut Course teaches
boxing, jiu-jitsu and wrestling in an entirely new
way. He starts with movements you're already
familiar with, such as holding out your hand for
a coin, the breast stroke in swimming, etc., and
quickly leads you into striking scientific blows,
ducking, feinting, side-stepping, etc., like a pro-
fessional. When you’ve mastered the funda-
mentals, you’re taught shadow boxing, to develop
your s

Then you're taught every good blow and guard
used in the ring; when to land the blow; where
to land it; and how to guard against your oppo-

nent’s counter.

T let our tr in_ self-defense,
you're taught 14 wrestling and 15 jiu-jitsu holds,
including such tricks as breaking the strangle
hold, waist holds, etc.,-of stronger men.

And there’'s a Histery of 69 Great Boxers, with
their pictures. There are 246 illustrations in the
entire course.

Send No Money

We send the entire course on approval. If you
decide to keep it you send us $6 in complete
mment on the 15th of the following month.

erwise you return the course, and no ques-
tions asked. You're taking no risk, so mail the
eoupon now to The Marshall Stillman Associa-
tion, Suite E-203, 461 Fourth Avenue, New York.

e=ee= FREE APPROVAL COUPON===-

MARSHALL STILLMAN ASSOCIATION,
Suite E-203, 461 Fourth Avenue, New York.
You may send me your complete course in Boxing and
Self-Defense, including extra instruction described above.
1 lln you my nledn that you may fecl safe in u'umn,
agreed, and that I will pay $5 ($6 in Canada, §
ln other munu'ies) for the course on the 15th of next
month, or return it in 10 days after I recelve fit.

ey

Address. ..... ceeeneens errseereeseserensannns cseecsenee

Make Your Own

Selenium Cells
Complete Selenium Cell Outfit

Just the Thing for the Experimenter

A complete selenium cell outfit shipped in metal
carton, Including fully —fllustrated on
Selenium cells entitled, *‘Selenium Cells and How
They Are Made,”” by Samuel Wein (the only book
of its kind on the market), together with a pilece
of selenfum, a slate siab and sufficient wire to
make a selenium cell.
This book contains a very valued analysis of
selenium, giving such information as to its dis-
covery, its source and manulacture for commercial
uses, its chemical characteristics and an instruc-
tive talk on the various cells in which it is used.
Intelligently written in very plain language.
Only a limited supply of these hooks on hand.
3200 COMPLETE
= Postage Prepaid

Order today

Science

The Movie Theater
of the Future
(Continued from page 1218)

|

| roller skate performers will be able to

i sary, can be used for many different sub-

which xs not possible at the present time |
where a conductor always turns his back |
to the audience; this is often commented |
upon. Such a re\.olvmg stage, if neces-

Jects and various ideas suggest themselves
immediately. By revolving the stage at a
greater speed, trick bicycle performers or

give some new thrills to the audience.
A ballet performed by dancers will also
present various new aspects on a revolv-
ing stage, as can be readily imagined.

Violin or piano performers may pla
readily on a revolving stage of this km({
and thus everyone in the audience will be
able to watch the performer, not only by
viewing his back but by seeing his face
as well at times.

As a theater of this kind is rather large,
the sounds naturally would be weak at
the rear of the house, and for this reason
the well-known electromagnetic loud-
talkers are used thruout the audiences as
shown. Thus, anything going on on the
stage, such as music or talk, etc., will be
heard loudly at any part of the audi-
torium.

How Rotogravure
Pictures Are

Made

By OSWALD R. SCHULTZ
(Continued from page 1197)

anism. To be certain that all pictures
which are placed in such a large frame
have good contact, a vacuum pump is con-
nected by a flexible hose with a rubber
blanket. This air pump sucks out the air
which is between the form and blanket.
In this way it guarantees good contact
between the picture form and carbon paper.
Powerful arc lights are turned on and
given a certain length of time exposure,
which operation is also called printing.
Fig. 3. The carbon tissue with the
printed pictures on it, is now put in an-
other vacuum printing frame and placed
on top of an engraved glass screen of
from 150 to 175 lines to the inch, and
given a second exposure. The tissue,
which is really a paper, resembling
“Solio” photo print stock, is now ready
to be transferred to the copper cylinder.

The cylinders can be solid copper rolls
or, better, hollow copper cylinders, slightly
tapered on the inside so that they can
be forced on a mandrel. Some are steel
tubes on which a shell of copper has been
deposited by electrolysis. Fig. 4. These
rolls are polished and turned absolutely
true in a lathe before they reach the car-
bon transfer room. See Fig. §.

Transferring Picture to Copper
Cylinder

To transfer the printed carbon tissue
to the copper cylinder, it is soaked in a
solution of alcohol and water. When the
tissue begins to flatten, it is quickly lifted
out of the solution, ad)usted to the posi-
tion indicated by penul marks which have
been drawn on the cylinders and squee-
geed securely to it. All the water possible
is prest out and all surplus moisture is
wiped from the back with a soft cloth.

(Continued on page 1222)
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Make Your Own Machine
For Telegraphing Pictures

Something never offered before—
soecret, blue print and com

instructions for most marve

invention of age. Machines |
easily and inexpensively made from
material and simple articles al- 2
ready in the hands of every experi- [I- §
menter. Wil transmit ﬁr‘m ,

maps, drawings and han ting.
This picture transmitted on set of
these machines. Onty $2. Send

today.
3. LEISHMAN CO.
M'? Oilocl? Utah

— —— e
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Down goes the priceon these
famous Books. We have
induced our p and
binders to cut the price they
charge us. We pass this sav-
ing on to our customers,

Mall Goupon Now
For FREE TRIAL

ice of
18 Jobs

ese bxg ying ]ObS m the
too, for uﬂeurs arage
yourself to hold it. You don’t
are time only is needed. These
Fifteen of the greatest engineers
dy can understand.

Partial Contents

Automobile Motors; Weld-
Motor Construction
Repair; Carburetors

andSettmgs. Valves, Cool-

ing; Lubrication; Fly-

Wheels; Clutch; Transmis-

sion; Final Drive; Steering

Frames; Tires; Vulcaniz-

fg’hlgmt:%n, Startmgs %nd

ighting Systems; Shop

Kinks; Commercial Ga-

rage; Design and Equip-

ment; Electrics; Storage

Batteries; Care and Repair

of Motorcycles; Commer-

cial Trucks; Gas Tractors.

1282z
iring Diagrams

ou own home or shop. Just mail
re. You can read them and study
iether you want to keep them or
days and $3 a month until the

(R ar Price $30.) Along
slnp in the American Technical
ur offer will be withdrawn when
iout delay.

foney Now!
s books without cost.” Here is a
'b with a man’s size pay. Don’t
n. Put the coupon in the mails
coupon!

Dept.A-253  Chicago, IIL

N
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Big Money for Boys!

4.€UrIriIt

ELECTRICITY

There is a wonderful opportunity right now
for boys who like electricity. Boys who are
ambitious and will train themselves in spare
time can step into good positions and get ex-
perience that will give them a real start toward
success in life. Good salaries are offered with
rapid promotion.

For 29 years the International Correspondence
Schools have been training boys for success in
electricity and over 200 other subjects. They
will help you prepare right at home for a posi-
tion in the line of electrical work you like best
—or in any other work that appeals to you.
Thousands of boys, through I. C. 8. training,
have stepped into fine jobs, but never were
opportunities so great as now.

Let the 1. C. S. help you. Choose the work
you like best in the coupon below, then mark
and mail it today. This doesn’t obligate you in
the least, and it will bring you information that
may start you on & successful career. This is
your chance. Don’t let it slip by. Mark and
mail this coupon mow.

—— e e e e TEAR OUT MERS Soon seun e s GNP

Mame

M‘. m ::: 1-1-21
SR

cn.' State

Canadians send this to International
m?}zwa Wﬁ%. Montreal, Canada

Science and Invention for March, 1921

| How Rotogravure -
Pictures Are
Made

(Continued from page 1220)

D

The roll is allowed to set for at least
twenty minutes, while the trough is
cleaned and prepared with hot water.
When ready it is steadily turned over
the developing trough until the paper back-
ing is loosened and finally stript off. The
soluble gelatin can be washed away until
the image shows proper development.
The image will be found on the cylinder
in gelatin relief corresponding to the
lights and shades of the positive, thru
which the light entered. Where the posi-
tive is densest the light penetrated least
and the film of gelatin is consequently
thinnest. Where the positive was most
transparent, the light acted to the great-
est extent and the carbon film is thickest.
The tissue is then treated with alcohol
and water, gradually increasing the al-
cohol until pure alcohol is used to drive
out all the water possible from the film
to accelerate and ensure its drying.

It is now ready to have the margins
covered with asphalt varnish to prevent
the acid from etching them, and when
perfectly dry the cylinder is ready for
etching. Fig. 6.

Perchloride of iron of different
strengths is the mordant used. The iron
solution penetrates the thinnest parts of
the gelatin resist first and therefore etches
the cylinder most under these parts.
Where the gelatin resist is thickest, cor-
responding with the high light of the
positive, the mordant has the least effect
on the copper and the etching is slightest.
The important point to observe is that

the screen lines are not etched away, for

on the preservation of these lines as par-
titions between ink cavities and as bearers
for the metal wiper, commonly called
“doctor,” the whole success. of rotogra-
vure printing depends. .

After cleaning the asphalt protection
from the roller with kerosene and remov-
ing the gelatin resist with a solution of
acetic acid and water the cylinder is
ready for the press.

The press (Fig. 7) which receives these

copper cylinders is constructed in the |

usual method to allow the cylinder to |

revolve in a fountain filled with spe-
cially prepared ink. Since the design is
etched below the surface this ink fills
the design. By scraping all superfluous
ink off the outside of the copper cylinder
with the aforementioned “doctor” blade,
the surface of the cylinder is kept per-
fectly clean and with the assistance of
the rubber-covered roller or impression
cylinder, the design from the copper cyl-
inder is transferred to the web of paper
when it passes between the rubber im-
pression roller and the copper cylinder.
As the inks are used in a very liquid
state, it has been necessary to introduce
drying apparatus to dry the webs between
printing on one side and the other, and
also after printing on both sides before
passing to the further operation of fold-
ing and delivering the printed product in
sheets.

The use of rotogravure printing is
spreading rapidly. An increasing number
of newspapers and magazines are adopt-
ing this type of printing for feature sec-
tions in their Sunday issues or as in-
serts in their magazines. The fact is that
the wealth of detail and the distinct re-
production of features, especially in group
pictures, make the new process a won-
derful agent for the reproduction of
scenes and photographs of current events
and advertising in any form or size.

WWW americanradionistory com

Send 81 NOW. Thrift Stamps Taken
G. H. LOCKWOOD, Editer,Degt. 657,

'@ Publishes cash
artassignments,
- @ _lessons and ar-

(G MA;AI"‘I ﬁcleﬂl on Car-
tooning, Designing, ustrating,
Letteringand Chalk-Talking. Crit:-
cises amateurs’ work. Full of infor-
mation for artists and art students.
8atisfactory or money refunded.

28¢ a copy. $1 for 6.

ComEREEE e ———— - -

Make Your Own Violin

from exact reproductions of 12 old masters
Complete plans and specifications, one dollar,
postpaid.

Violin Outfits from $15 Up

JOSEF DEULIN Yo Makerong Rypeirer
1414 Broadway I DETROIT, MICH.
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Are You Electrically Inclined:;

The
hon

elec
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Iake this Short-Cut to the
Big Electrical Job

It isn’t a big step from the first boyish experiments at home to working out problems

on real equipment and apparatus. Take advantage of this school’s proved method of
instruction in practical electricity. In a surprisingly short time you will have made
yourself an expert. We can give you the thorough theoretical knowledge and practical
tram_in(f that will insure YOUR success. You will be prepared for a definite, high
salaried usefulness when you graduate and we will also help to place you in the position

you desire.

Select. Your Own Field—Below we give
a brief autline of our electrical courses.
For complete information write for de-
scriptive booklets.

Practical Electricity—Prepares student
for general installation and mainte-
nance work. Eighth grade education
desirible. Electricians diploma
granted. Entrance at any time. Six
months full time.

Electrotechnics—Open to men with
common school or some high school
credits. 2 and 8 year courses. An
electrotechnieian bridges the gap be-
tween electrician and the electrical
engineer. Diploma admits without ex-
amination to the College of Electrical
Engineering.

Electrical Engineering — Open to men
with full high school education, or its
equivalent, and to electrotechnicians.
36 months study. Degree of B. S. in
E. E. granted. Entrance every three
months.

Armature Winding — Motor generator
repair and maintenance. 3 months full
time. Common school education re-
quired. Entrance at any time. Di-
ploma gran

Drafting — Electrical and mechanical.
C hool ducatio uired.

One year course. Entrance at

time. Diploma granted.

any

Automotive Electrotechnics—A course

Only Electricity Taught

Instruction here is more thorough. You learn
more in a shorter time at less expense because
non-essentials are eliminated. Largest faculty
of any similar institution. Experts PERSON-
ALLY instruct and direct you.

A Place for Every Student

Whatever your age, your past education or
resent ability, there is a proper starting place
or you here. The chief requirement is ambi-

tion to succeed. We will place you where you

belong and advance you as rapidly as your

work and willingness permit. ,

Earn While You Learn

In addition you may be employed part time
and study at school part time. Thus you may
obtain actual technical experience and the
sa}l‘am{ earned helps pay your way through
school.

Join for the New Term

Enroll now. Prepare to make your dreams of
a big electrical future come true. Get the full
particulars about this great, long-established
school and learn about the many SUCCESS
possibilities in store for you here.

2,300 Students

in 1920 from 46 States and 22 foreign
countries attended class in our big

electrical school.
ful environments,
ings — Fraternity

Healthful and help-
leasant surround-
ouse — Sports —

Athletics—boating and other student
activities.

Send Coupon for Interesting
Illustrated Books

SCHOOL OF ENGINEERING
Dept. SI3—Milwaukee, Wis.

Please send illustrated book and informa-
tion on:

r
1
]
[}
. 1
on starting, lighting, ignition, storage Mail the Coupon Today I CourBe.......ccvvuienneniennnernocnsassns .
batteries and farm lighting plants. , 1
No special educational requirements. Name......covoivneieerneiecinancenses ees
RS o HEDL of ENGINEERING
I Address...........c.cciiiiiiniiincinenne .
Extension — Divislon — Home study of Milwaukeae U fown State
rses t - . . 4y . Town..................State.......eeen oo
frieity with home laboratories; Draft. “Leading Electrical School of America’’ 1
:nare:ltlgdd' Alltkomfotiveﬂ‘Elecé;lci;.y.c If Established 1905 I OABe. ... i il iiiiiiiiiitiiiitietenienne .
n ask for the “Shor ut’”
booklet. ° MILWAUKEE, WIS. | Edueation........cooovcmnnins S,

\ic;n’t__Wast_eio‘l}gElectricaﬂ&bﬂft)—f“-vDevelc;pSﬁ for your Success
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On the Basis of Facts

The life of our country
is built around its Public
Utilities. Our social, in-
dustrial and Government
activities could not exist
today without the contin-
ued operation of their in-
dispensable services.

That such services may
be extended and developed
to be of the greatest use to
the greatest number, the
Federal Government and
practically all the states
have appointed Public
Service Commissioners as
permanent tribunals to
regulate public utilities
with fairness to all
concerned.

One Policy

Facts as to the past and
studies as to the future, the
Bell Companies find are es-
sential to the proper man-
agement and development
of their business. This in-
formation is open to study
by these Commissioners
and through them by th
public generally. :

The solution of the prob-
lem of building up and
maintaining the public
utilities, which is of the
greatest importance to the
people of this country, is
assured whenever all the
facts are known and given
their due weight.

One System

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

Universal Service
And all directed toward Better Service

~ ORPHO

ERMO TELEPHONE

-WITHL

TALKING 2= SIGNALLING SYSTEN
TICAL SCIENTIFIC TELEPHONE
{G ON A NEW PRINCIPLE.

\SSEMBLED. FOR INSTANT USE

BE EQUALLED AS A DISTINCTIVI
TIVE 4*2 INTERESTING NOVELTY.

) ALL UP-TO-THE-MINUTE YOUNGSTER
-AS TO THE GROWN UPS.

NANUFACTURED B8BY
—_— =

AMERICAN THERMOPHONE COMPANY

HE-16 BLEOSORD ST

BOSTON. MASS.

—— .
T ST AT AT a0 O ST O C O —

X-Ray Movies--
Why Not?
By PROF. HAROLD F. RICHARDS, PH.D.
(Continued from page 1178)

angular skeletons make ardent love to
each other. Dorothy and Percy are in
the midst of their great moment. The
scene is the porch of a country house in
the summer time. It might as well be
winter for all the X-ray will reveal of
the setting. The two stars are seated in
a hammock, which is invisible, so that ap-
parently the skeletons are resting easily
on air.” Their jaw bones move gro-
tesquely up and down as they exchange
sweet nothings. The small-boned figure
bears numeral “1” on its arm, produced
by a piece of lead which has been fas-
tened to the arm during the filming of
the scene, but even without the number
we have come to recognize the favorite
star by the excessively slender ulna of
her right arm and the peculiar three-
pronged hairpins which stand out dis-
tinctly above her shapely skull. Percy
wears the numeral “2,” but his enlarged
hip-joints, monogrammed belt buckle and

Qolidge
object robe.

\

. Fim <~Filernent ballery

4

of Xroys
Xroy pioke ) .
The Ordi T f X- Tube Spreads Out
thee Enern“yin zpeD‘i’veug::’ Beu; a:td Cannot

Produce the Sharply Focused, Reduced Photo-
graphs Required for x-ﬁay Movies.

heavily crowned wisdom tooth suffice to
reveal his identity to the seasoned theatre-
goer. The jaw-wagging quickens—the
situation is becoming more tense. Percy’s
right humerus and ulna creep stealthily
around the twelfth rib of the slender-
boned Dorothy. She struggles, and we
see her ribs contract as the bony arm
tightens its hold. Now she lays a sub-
missive skull upon the clavicle of her
lover. His ribs heave up and down as
he realizes that the object of his adora-
tion is his at last. The shadow in the
left side of his chest fluctuates rapidly
and we know at once that his pulse has
uickened With gentle claws of bone
ercy grasps Dorothy’s delicate skull.
deliberately raises it until her empty eye-
sockets are on a level with his own, then
suddenly draws it to his jaw. Teeth rest
against teeth as the ardent kiss lingers
its sweet length. A small skeleton on
bicycle rides up, a monkey wrench and
screwdriver bouncing merrily around in
the tool bag. The loving couple spring
guiltily to feet, the ball and socket joints
at their hips moving smoothly. The
rider dismounts, fingers with a bony hand
at the left of his sternum, and extends
something towards Percy. The latter ac-
cepts the offering and thrusts his fingers
towards the front of his right hip. We
see coins moving about as he feels for a
dime. The messenger departs, while
Dorothy and Percy appear to be reading.
Apparently the news is good, for they
dance a few joyous steps on the porch.
We note with a pang of regret that
Percy’s tarsus has fallen so low that he
has flat feet.

(Continucd on page 1226)
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lo understand way will direct your entire Course.
that you will be eager for the next one.
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The Demand
for Good Wireless Operators

Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT HOME—in your spare time—quickly, easily
and thoroughly. No previous trainin%:r experience re
Mr. L. f dio P:spector,

ired. Our Home Study Course has been prepared b
m) € In ureau of Navigation, ) £ £
to accept a position of still greater responsibility with one of the largest Commercial Radio Corporations in
the United States. Radio experts able to impart their practical and technical knowledge to YOU n e
The graded lessons mailed you will prove so fascinating
The instruments furnished free will make it as easy to learn the
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. Y. He resigned last Augus

in an easy

Code as it was to learn to talk. All you will have to do is to listen.

Big Salaries
Wireless operators receive excellent salaries ranging from $126
to $200 a month and it is only a stepping stone to better itl:na.
There is practically no limit to your earning power. m‘n who
but_yesterday were Wireless Operators are now holding positions
as Radio Engineers, Radio Inspectors, Radio Salesmen at salaries
up to $5000 a year.

This wonderful Set for learning the Code furnished free with our Course.

Travel the World Over

A Wireless Operator can visit all parts of the world and receive

fine pay and maintenance at the same time. Do you prefer a

steady position without travel? There are many opportunities at

the ous land stati or with the Commercial Wireless or
hin € A

FREE Instruments
nd

Tex: Books

We furnish free to all students,
during the Course, thewonderfulre-
ceiving and sending set ezacily as
showun in the illustration. This
set is not loaned, but given to
all students completing the
Course. One cell of dry battery
all that is required. No ad-
ditional wiring, aerials, etc.,
needed.

The Transmitter shown is the celebrated Omnigraph used by several Departments of the U. S. Government and by the leading Universities,

Colleges, Technical and Telegraph Schools throughout the U. S. and Canada.
the same as though you were receiving them through the air, from a Wireless

remarkable invention will send you Wireless Messages,

Station hundreds of miles away. When you apply for your license, the U

Start the Omnigraph, place the phone to your ear and this
S. Government will test you with the Omnigraph—the same

model Omnigraph as we furnish to our students. Ask any U. 8. Radio ln.apecbr to verify this.

Wireless Telephony Course

-

We have incorporated in our Institute an up-to-date and eomplete

Course in Wireless Telephony, written by our Chief Instructor,
Mr. L. R. Krumm. This Course is also furnished free.

FREE Post-Graduate Course

A one month's Post-Graduate Course, if {on s0 desire, at one of
the largest Wireless Schools in New York City. New York—the
Wonder City—the largest port in the World and the Headquarters
of every leading Wireless and Steamship Company. !

The Department of Commerce of the U. S. Government v

recognizing the value of the instruction furnished by us, allows all of our graduates a five-point credit in their examination for first-grade
cense. )
THE U. 8. SHIPPING BOARD will also testify as to the value of this instruction. .

America’s Fastest Growing Wireless Institute

There Must Be a Good Reason.
There Is—

The Best Course in Theory available.
The Best Instruments obtainable.

The Best Text Books and Diagrams on
the market.

Easy Payments

A small payment down will enroll you. We will make the pay-
ments so easy that anyone ambitious to enter the fastest grow-
ing profession—Wireless—may do so.
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Send for FREE Booklet

Without obligating you in any way, send for our booklet “How
to Become an Expert Wireless Operator”—it is free. Mail the
coupon below, or postal or letter—but do it today.

NEW YORK WIRELESS INSTITUTE,
Dept. 201, 258 Broadway New York City

New York Wireless Institute
Dept. 201, 258 Broadway, N. Y. City.

Send me, free of charge, your booklet “How to Become an Expert
Wireless Operator,” containing full particuiars of your Course, in-
cluding your Free Instrument offer.

Name ..cccecveccennnscnnnnss Gessecsccssssersssssesnsessens secenne
Address ...coieciiiriiitiitniiettitttatiatttietittstinssssescsans
h City or Town.....cconeennens cosenn esosnsenns State....... esssccnes
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scientifically ground lenses.

AGENTS---SALESMEN
SALES MANAGERS

EXCLUSIVE TERRITORY ON NEW INVENTION

Will you listen when opportunity knocks? Fortunes have been made in new automobile
inventions. Grab this one quick. Your minutes are like dollars—don’t waste them now.
Read—investigate—then act. The Speederator for Ford cars is a new invention that
makes any Ford run like a Packard. Stops stalling, bucking and motor racing. Gives
a smoothness to Ford driving that is wonderful. And just think—Speederator is put on
without boring holes or special tools of any kind. Any Ford driver can put one on
complete in twenty minutes. Never wears out—never needs attention—operates auto-
matically. Sells like lightning. Old Ford drivers say best and only necessary Ford part.
‘Get full information.

The
_Greatest
Ford

Invention

Ford
Owners

Buying
Everywhere

This is not a ready-made fortune, but it is the opportunity to secure

the lusive sales for this new invention. Don’t take our

word—get the proofs. Just be honest with yourself and investigate.
Let the money you make from now on. Smashing records of success will show the
way ; Helton, Utah, sold six hundred in flve weeks—profit $1,800.00. Crist, N, Y., sold 23
first day—said would have sold more if he had had them—now averages more than 400 a
month—profit $1,200.00. McAllister, Ills., says sold four first afternoon. He is now using
100 a week. These straight-from-the-shoulder facts point the way. Hoover down in Ohie
sold 29 one day, profit $87.00. Benke, Mo., averages 200 a month. Campbell, Tenn.
1000 a month. Crandall, Iowa, put on thirty sub-agents in one week. Dryden, Calif., sold
180 in ten days. Grace, Hawaiian Islands, 200 in two weeks. Teeters, Mich., first three
dozen in ten days. We say you can make

$55.00 TO $300.00 WEEKLY

selling the Speederator. Best article to advertise itself you ever saw. Once on a car the
driver will never let you take it off. Sales are made fast and furious. Boyer, Penna.,
$72 first day. N. Dak., 150 sold first two weeks. Cahan, Aris., 72 in two weeks—

$216.00 clear. Join the ranks of successful men in this work.

NO EXPERIENCE NECESSARY

Just show us that you mean business and are ready for business and we will show you how.

But first, make us prove these facts. We have nothing to apologize for. The Speederater

is a grand success—you can make money fast if you have the territory—so get busy now.

Write today for the necessary information and see for yourself. Don’t delay—plenty of

sood territory left—if you are a hustler you can have money in the bank in a few weeks.
ust write—now—te

THE PERRIN METAL PARTS CO.

1089 HAYWOOD BUILDING
DETROIT, MICH.

YOU WANT

W OVER)WZifeer
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9CENT

ACHROMATIC TELESCOPE MADE UPON NEW SCIENTIFIC
Positively such a good Telescope was never sold for this
made by one of the largest manufacturers of telescopes in
measure closed 8 inches and open over 214 feet in 4 sections. They are nicely brass bound, with

PRINCIPLES,
rice before. Eastern Telesco

s are
merica; we control entire p!

uctions
Guarant

eed by the maker. Every sojourner in the country or at the

seaside resorts should certainly secure onc of these instruments, and no farmer should be without

brought to view w

and you should not miss it.
3end 99 cents today.
BASTERN NO

A Telescope will atd you in taking views.
th astonishing clearness Sent by mail or express, safely
Our new Catalogue of Watches, etc., sent with each order.

Objects are
n|ck‘ed. prepn:ld. éor
8 18 a gra

We warrant each telescope juast as represented or money“re'}un‘:lesf

To dealers 6 for Fo
172 'E. 93d STREET. NEW YORK.

e. The scenery ?ust now is beautiful.
99 cents.
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X-Ray Moviese--
Why Not?
(Continued from page 1224)

TR TN

The X-Ray “Villain” Approaches

Another skeleton advances stealthily
from behind a tree. He is number “3,”
Hubert, the villain. His bony claws
tighten about the vertebrz that connect
Percy’s head with his shoulders. Dor-
othy’s tiny fingers clutch wildly at her
skull while the two men clinch. We
watch the conflict with breathless interest,
for we see plainly the revolver inside
Hubert’s pocket. He draws the pistol and
fires. Percy stretches his bones upon
the earth. Hubert lifts Dorothy to the
back of a huge, four-footed skeleton,
which must be a horse, and they dash off.
We look thru the gaps between their ribs
and see trees flitting past!

How the Ordinary “Movie” Works

Before describing a possible mechanism
for the production of X-ray movies I
must direct attention for a moment to
the requirements for ordinary movies ob-
tained with the camera. As everyone now
knows, the movement seen on the screen
is simply an optical illusion produced
by the rapid sequence of a number of still
photos. Suppose that one second is re-
quired for the actor to draw a gun. The
operator, in turning the crank of the cam-
era, alternately closes and opens the dia-
fram at such a rate that approximatel
sixteen exposures are made per secon
In other words, sixteen instantaneous
snapshots are made of the actor’s arm
while it is in the act of drawing the
revolver., If these pictures are then
flashed upon the screen at the same rate
and in the same order as taken the effect
upon the observer will be one of continu-
ous motion, for the abrupt changes of
position which would be observed if the
snap-shots were thrown separately upon
the screen at greater intervals of time are
imperceptible when the succession takes
lace so rapidly. A similar phenomenon
is obtained with sound. If successive
sound impulses are sufficiently far apart
in time the effect upon the observer will
be that of a succession of noises, whereas
if the impulses follow each other with
sufficient rapidity the separate impulses
will not be detected but the effect may be
that of a musical tone. The rapid suc-
cession of “stills” is, then, the first re-
quirement for motion picture photography.

The Elements of X-Ray Movies

Ordinary movies are produced by light
which is reflected from the objects por-
trayed. An X-ray photograph, however,
is due to the action of rays which have
been transmitted thru the object depicted.
When X-rays pass thru a material body
they are absorbed by an amount depen-
dent upon the density and thickness of the
matter traversed, and the shadows upon
the film simply reveal this absorption.
Thus when X-rays penetrate the human
body they are more nearly absorbed, 1. ¢.,
destroyed, by the dense bones than by
the lighter flesh, so that the outlines of
the bones are clearly shown upon the
film. Obviously the requirement for X-
ray movies is a means of focusing X-rays
thru a wide aperture in sufficient strength
to produce sixteen instantaneous snap-
shots per second.

We shall have two distinct classes of
difficulties to overcome if X-ray movies
are to be realized These may be re-
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ferred to as difficulties of focus and dif-
ficulties of energy. With the aid of
IFigure 1 the meéaning of these terms can
be made clear. The diagram represents
the usual Coolidge X-ray tube, which con-
sists of a hot cathode and a tungsten tar-
get inside a highly evacuated glass tube.
The high voltage drives the electrons
from the heated filament to the target
with such a velocity that the% produce
X-rays when they strike. The X-rays are
clectromagnetic waves in the ether of
the same nature as visible light but of
much shorter wave-length. These rays
are given off from only a small spot in
the ordinary tube, so that we may con-
sider them as diverging from a point.
It is apparent that so long as we have
onl{ divergent beams of X-rays there
will be no hope of obtaining satisfactory
movies, for the smallest photograph that
can be made is at least as large as the
object, and is even larger when the ob-
ject is not placed next to the photographic
plate. It is readily seen that the size of
the image formed on the film will depend
upon the distances of both the tube and
the object from the film. It is impos-
sible to regulate the size and definition
of the images by use of a lens in focus-
ing, for no substance has ever bcen found
to refract X-rays. The ordinary type of
X-ray tube would have to be placed very
far from the actors in order to produce
sharply defined and not greatly enlarged
photographs of them. In this case. the
amount of energy sent thru the actors in
the form of X-rays would be so small,
due to the divergence of the beam, that
exposures of long duration would be re-
quired for even a single photograph. The
highest powered apparatus now available
enables us to obtain an X-ray photo of
a man’s hip-bone with an exposure of
three-quarters of a second when the hip
rests on the plate and the tube is two
feet distant. If the hip were farther
away from the film, say six feet, it would
be necessary to place the tube at a dis-
tance of thirty-six feet in order to pro-
duce an image of the same size as before
(assuming the mean thickness of the hip
to be eight inches). The distance of the
tube has been increased eighteen times
and the X-ray energy passing through
the hip decreased by 324 times, since
the energy falls off as the square of the
distance. In this case a five-minute ex-
posure would be necessary, and even then
the picture would be very much blurred.
Under such conditions there would be
no hope of obtaining movies.

Apparatus for Making X-Ray
Movie Dramas

Without going farther into the theory
of the matter, I shall call attention at
once to the large wash drawing where
there is diagrammed a possible disposition
of apparatus to obviate the difficulties of
energy and focus described above. The
small diagram represents a cross-section
thru the whole set-up. The X-rays may
be produced by a single tube—an enor-
mous one, perhaps thirty feet in diameter.
Special reinforcements would be neces-
sary to prevent the collapse of the glass
walls when the tube is evacuated. [A
metal bulb might be used, fitted with a
glass window. Ed.] The target consists
of a segment of a huge paraboloid of
tungsten or other metal capable of emit-
ting rays of the necessary penetrating
power. The hot filament to supply elec-
trons consists of a great network of elec-
trically heated wires placed before the
target. X-rays will be given off in all
directions and will dizerge from the tar-
get. However, it would be more feasible,
perhaps, to employ a “bank” of standard
X-ray tubes as shown in the wash draw-
ing reproduced herewith.
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CASH PROFITS!!

$150 to $300 CASH PROFITS EVERY MONTH

Garage men everywhere are making big money charging bat-
teries. Cars now being overhauled for coming season. An
HB Battery Charger can easily be your biggest money-maker.
No electrical knowledge needed to ins or operate. No
repairs, no expensive renewals, nothing to wear out or break.
Th ds in use king big, steady profits for es and
service stations. Sizes to recharge 10, 16, 32 or 70 batteries
at once. Choose size you need, then write us for information.
Small cash payment, almost a year to pay balance on easy
terms. Money-back guarantee. Write today.

HOBART BROTHERS CO., Box 37E, Troy, Ohio

Small Cash Payment Brings You
any HB Charger—Balance Easy Teims

|AGENTS #eori

Gold and Silver Sign Letters
For store fronts. office _windows and
glass signs of all kinds. No experience
Decessary. Anyone can put them on
and make money right from the start.

$75 to $200 a Week!

You can sell to near-by trade or travel all
over the country. There isa big demand
for window lettering in every town.
8end for free samples and particulars.

Liberal Offer to General Agents
METALLIC LETTER CO.

433Y No. Clark St. CHICAGO, ILL.
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We require, however, a converging beam
focused on the opening of the X-ray
camera. For this purpose I have devised
what I venture to call an “X-ray lens,”
which consists of a thick shield of lead
honeycombed with very narrow slits
whose directions converge upon the open-
ing of the camera. Any rays not travel-
ing in the direction of the slits will be
absorbed by the thick lead, and those
rays that do emerge will be focused in
a converging beam upon the diafram of
the camera. The moving film travels au-
tomatically past the opening, which is
alternately closed and opened by a dia-
fram of lead so as to produce sixteen
instantaneous exposures per tecond. The
actors perform their parts in the space
as diagrammed. A large transformer, or
perhaps several transformers in parallel,
will be necessary to supply the enormous
amount of high-voltage electricity re-
quired to send the electronic current from
the filament to the target and thus excite
the X-rays. From the present knowledge
of X-ray tubes it is impossible to state
what power of current would be neces-
sary to enable a tube of this design to
emit the energy requisite to produce in-
stantaneous photographs through the hu-
man body at such a distance. The first
development of X-ray movies will prob-
ably be accomplished by the use of large
batteries of the X-ray tubes now made,
but there seems no doubt that higher
powered tubes can be developed. X-ray
photographs produced by the method
outlined above could be developed, trans-
ferred to celluloid films and projected in
the customary manner.

It is interesting to observe that the
actors would be obliged to exercise care
never to get behind one another, for in
that case the skeletons of the two would
be merged into one blurred image. The
result would be analogous to that of a
double exposure with the ordinary
camera. Furthermore, it- would be ad-
visable for the actors to wear lead-glass
goggles over their eyes and thin rubber
shields about the pelvic regions, since
these parts of the human body are most
susceptible to the harmful effect of X-
rays. In no case would the performers
be able to act longer than a few minutes
a day without harm to themselves, so
that a considerable length of time would
be required to produce a complete play.

In conclusion I must insist that my
suggestion of this plan as a possible
means of producing X-ray movies is only
a tentative one at the present time. I
feel, however, that there are no difficul-
ties entailed which cannot be surmounted
by research along the lines suggested, and
I believe that moving picture companies
might make the experiment with favor-
able outlook for profit. The possibilities
for trick effects of a highly amusing
nature seem unlimited, and weird results
could be obtained by inserting a few feet
of X-ray movies in the “legitimate” ones
now made with light.

WOMAN FINDS NEW STAR

Another new star has been discovered
at the Harvard Astronomical Observatory.
The Nova is in the constellation Sagit-
tarius, and was at its maximum bright-
ness on Aug. 11 and 12, 1914, being then
of the eighth magnitude. and since then
has declined in brilliancy.

Miss Woods of tie observatory stad
detected the star, the position of which
is given as right ascension 17 hours 30
minutes 44 seconds, declination minus 3}
degrees 44.9 minutes (190). The discoven
is the fortieth of its kind in the history
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of astronomy and the tweng-second in
the records of the Harvard Observatory.
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The Devil’s Under-

study
By CHARLES S. WOLFE
(Continued from page 1188)

The telephone bell jingles just then,
apd the Chief leans his ear against the
receiver and grunts. We hears someone
yappin’ on the other end of the line, and
then the Old Man slams her back on the
heok and glares at us. “Six more,” he
says, coldly, and poor Bill Lawrence
groans.

I ventures to horn in. “Poisoned
needle, maybe, eh?” I says, and the Chief
looks thoughtful. “Maybe—yes,” he says
slowly, lighting a cigar. “Yeh, Marten,
most likely you said it. That would leave
only a small pin prick and wouldn’t show
up until the doctor gave the bodies a
careful goin’ over. Come on, you two,
I want to look into this thing myself.”

So the three of us whizzes down in the
Old Man’s Lizzie into the financial dis-
trict where all this slaughter is goin’ on.

Everything’s on its neck when we gets
down there. The people is standing
around in mobs, eve’xl'ybody lookin’ scared
and readiy; to run. The boys on the cor-
ners is havin’ the time of their young
lives tryin’ to keep cars from comin’ to-
gether, as scared chauffeurs makes des-
perate attempts to get worse scared big
guys away from there. Things looks just
right for anything to happen.

The Chief runs the Lizzie into the curb
alongside of the nearest hitching post.
Habit he can’t get out of since he sold
his horse and buggy. We all jumps out,
and just as we hits the sidewalk a portly
old guy keels right over at our feet.

The Chief rips’ out an oath and blows
his whistle as the crowd surges in. I
pulls my gat and uses it as a club and
Lawrence does likewise. Between us we
keep the Old Man from being trampled
to death until two harness bulls comes
ug and takes over. Then we kneels with
the . Chief and looks the unlucky old
codger . over.

All three of us has had considerable
experience in these matters, and it only
takes a minute for us to see that he’s been
gathered to his fathers, sure enough.
But the funny })art of it is, that we can’t
see no trace of what took him off. No
bruises, wounds or anything. And you
simply can't croak a guy without doing
something to him. .

A couple of more “flat-feet” is on hand
by this time, and the Chief sends for the
wagon. “Want the Doc to go over this
stiff with a fine-tooth comb,” he says to
us briefly; all three of us keepin’ right
on lookin' for some clue as to how the
deadly work is being got away with.

There’s some commotion in the crowd,
and I looks up to see a guy elbowing his
way thru the mob as if he meant it.
After a minute I make him. One of our
gang, Frank Nelson. I nudges the Chief,
and he beckons Nelson to join us. “Just
the bird I want now,” he says to me
under his breath. .

Nelson was the only “high-brow” in
our outfit. College man, he was. One of
them unlucky lads what's fitted for better
things, but just can’t seem to get their
hooks on ‘em. When Frank got out of
college he made about a dozen starts and
drew just that many blanks. Finally he’s
down to the point where he can take his
choice between the “force” and “going
to work.” Some influential friend takes
pity on him, pulls a few strings, and he
lands in our midst—a full-fledged plain
clothes man. Wasn't long before the
Chief was right glad to have him hang-
ing around. He wasn’t nothing extra for
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majf(.;vl;igmoney. There is also big money in
conducting Electrical Stores.

Learn at Home—I Teach You Myself
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3. llontlll;" Bulletin of inter-
facts and news of
‘what's doing in Electric-

ity.

. Practical Training in
Electrical Draftsmanship
and Blue Print Reading.

charges

i vy e il I am an authorized Electrical Engineer. Every student
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ployment Service.
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turers. The Wicks Electrical Institute is known nation-
ally as the largest and foremost school giving home
training in Electricity, and its policies and methods are
highly endorsed by the Electrical Industry. Its system
of instruction is positively “Best by Test”, for its grad-
uates make good.

Big Book of Opportunities Free

Let me send you this big book of Opportunities with my compliments. There is no
obligation. Find out for yourself what is doing in the Electrical Industry. You owe it
to yourself to investigate. This book shows what other ambitious men have done in
this field and what you can do. With this wonderful book, I'll also
send you complete outline of my method of instruction and actual
letters from my students and graduates testifying to what
my training has done for them.

Save $43 29 Tuition Now

Free,

Send Coupon Today—Don’t Delay T
Those writing now will save $43.00. This offer is
special and is made for a limited time. So mail coupon
at once. This is the most unusual offer ever made to
ambitious men. So hurry.
Ao w. Wich, Eo Eo, Pr“o .'._-"....,-’. :o...
WICKS ELECTRICAL INSTITUTE S
3601 Michigan Aveaue, Dept. 7443, Chicago, I
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“That’ll be nice,” I remarked. “And
when the wagon’s carted this bloomin® as-
sassin away. you'll turn to the flat-feet
and say: ‘Now, boys, one of you shin
around to Marten’s widow and break it
to- her gently.”” °
* “Chances of that are about fifty-fifty,”
says Nelson promptly. “If my guess is
right, you won’t run much real risk. If
I'm wrong, there’ll be a strange copper
in hell sudden. Are you on?”

Well, it’s all in the day’s work, you
know. I shrugs my shoulders. ‘“Lead on,
Macbeth,” I says, grimly. “T’ll be the
goat.”

Nelson’s already on his feet. “Out-
side,” he orders. “Let’s get going before
you change your mind.”

‘Well, we beats it around to head-
quarters and picks up a bit of make-up.
While I'm gettin® my things together,
Nelson blows out to do a little shopping
and blows in again with a bundle. Off
we go to Simonds’ office. .

We find Simonds in a funk. Scared
stiff. We explain our idea, and he peels
out of his duds. I study his phiz, and
imitate it with Nelson’s help. Finally
Frank is satisfied.

“Now strip, son,” is the next order,
and I peels to the buff. Then Nelson un-
wraps his bundle and I see it's thin rubber
sheeting. “Best I could do, old boy,”
says Nelson, as he wraps it around my
carcass, fastening it as best he can. “No
time to get you a suit of this stuff made.”

“What’s the idea?” I complains, tor
the stuff don’t feel none too cemfort-
able.

“It’s your life preserver,” says Frank,
grimly.. “Don’t kick on it. It's the fifty
chances that I said were with you.”

Well, it’s his party, so I dresses in

Simonds’ duds over my rubber wrappings,
and out inte the street I go to invite some
boob to kill me. Out of the corner of
my eyes I see Nelson loppin’ along in the
rear. .
After a half hour of nothing happening,
1 kind of forgets the darned case. Got
interested in readin’ a big sign. And the
first thing I know there’s a commotion
behind me. -. . ;- : s

I wheels, and there is Nelson wrestling
a big old bird with bushy whiskers, who
is hanging on for dear life to a black
leather satchel. Th: crowd is already
gatherin’ in, so I double quicks into the
melee. The next few minutes ain’t quite
so clear. That boy put up one terrific
scrap;, and we hoth-had our hands full
I tried a couple of times to bore him,
but I couldn’t get a chance without
shootin’ right thru Nelson. But finally I
gets the butt end of my gat against his
dome and down he comes. Pantin’, Frank
slips on the wristlets, and up charges
the harness bulls. “Wagon,” orders
Frank, and we keep a half hitch on the
old boy #ill it gets there. :

We drives around to the station, and
the Old Man has a coniption fit when he
sees  what we got in the cart. The rest
the world knows. ’

Our man turns out to be Professor
Gleason, and the doctors find out he’s
warped from the Adam’s apple up. And,
brother, when we frisked that lad he had
miachinery strewed all over his clothes,
including his satchel, which contained

e “power plant.”

He wouldn’t give us a tip as to what
it was all about, and somehow Nelson
never could get the darned thing to work,
altho he fust over it for months. I
ain't sure, and neither is anybody else,
just exactly how he done it. Nelson says
he is sure, but I got my doubts.

Anyway, here’s how Frank figures her.
Maybe you know more about fancy
“juice” work than I do. Most of it's over
my head.

WHAT IS AN
INTERNAL
BATH?

By R. W. BEAL

UCH has been said and volumes

have been written describing at

length the many kinds of baths
civilized man has indulged in from time
to time. Every possible resource of the
human mind has been brought into play
to fashion new methods of bathing, but,
strange as it may seem, the most impor-
tant as well as the most beneficial of all
baths, the “Internal Bath,” has been given
little thought. The reason for this is
probably due to the fact that few people
seem to realize the tremendous part that
internal bathing plays in the acquiring and
maintaining of health.

If you were to ask a dozen people to -

define an internal bath you would have
as many different definitions, and the prob-
ability is that not one of them would be
correct. To avoid any misconception as
to what constitutes an internal bath, let
it be said that a hot water enema is no
more an internal bath than a bill of fare
is a dinner.

If it were possible and agreeable to take
the great mass of thinking people to wit-
ness an average post-mortem the sights
they would see and the things they would
learn would prove of such lasting benefit
and impress them so profoundly that
further argument in favor of internal
bathing would be unnecessary to convince
them. .

Few people realize what a very little
thing is necessary sometimes to improve
their physical condition. Also they have
almost no conception of how a little care-
lessness, indifference or neglect can be the
fundamental cause of the most virulent
disease. For instance, that universal dis-
order from which almost all humanity is
suffering, known as “constipation,” “auto-
intoxication,” “auto-infection,” and a mul-
titude of other terms, is not only curable
but preventable through the consistent
practice of internal bathing.

How many people realize that normal
functioning of the bowels and a clean
intestinal tract make it impossible to be-
come sick? “Man of today is only fifty
per cent. efficient.” Reduced to simple
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English this means that most men are
trying to do a man’s portion of work on
half a man’s power. This applies equally
to women.

How many can you name, including
yourself, who are physically vigorous,
healthy and strong? The number is ap-
pallingly small.

It is not a complex matter to keep in
condition, but it takes a little time, and
in ‘these strenuous days people have time
to do everything else necessary for the
attainment of happiness, but the most
essential thing of all, that of giving their
bodies proper care.

Would you believe that five to ten min-
utes devoted to systematic internal bathing
can make you healthy and maintain your

. physical efficiency indefinitely?

If you would keep your blood pure,
your heart normal, your eyes clear, your
complexion clean, your mind keen, your
blood pressure normal, your nerves re-
laxed and be able to enjoy the vigor of
youth in your declining years, practice in-
ternal bathing and begin today.

Now that your attention has been called
to the importance of internal bathing, you
will probably want to know WHAT an
internal bath is, WHY people should take
them, and the WAY to take them. These
and countless other questions are all
answered in a booklet entitled “THE
WHAT, THE WHY and THE WAY
OF INTERNAL BATHING,” written
by Dr. Chas. A. Tyrrell, the inventor of
the “J. B. L. Cascade,” whose lifelong
study and research along this line have
made him the preeminent authority on
this subject Not only did internal bath-
ing save and prolong Dr. Tyrrell’'s own
life, but the lives of a multitude of hope-

- less individuals have been equally spared

and prolonged. No book has ever been
written containing such a vast amount of
practical information to the business man,
the worker, and. the housewife; all that
is necessary to secure this book is to write
to Tyrrell's Hygienic Institute at No. 134
West Sixty-fifth Street, New York City,
and mention having read this article in
ScieNce AND INVENTION and same will be
immediately mailed to you free of all
cost or obligation.

“Procrastination is ‘the ‘thief of time.”
A thief is one who steals something.
Don’t allow procrastination to cheat you
out of your opportunity to get this valu-
able information, which is free for the
asking. If you would be natural, be
healthy. It is unnatural to be sick. Why
be unnatural, when it is such a simple
thing to be well? (Advertisement.)
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Practical Chemical

Experiments
By PROF. FLOYD L. DARROW
(Continued from page 1201)

solution any impurities that may be pres-
ent tend to remain in the solvent. Because
of this fact the purification of many sub-
stances becomes a comparatively simple
matter. In the chemical industries, too,
such processes are carried out on a very
large scale. The Chili saltpeter beds, long
the world’s sole supply of nitrogen com-
pounds for the manufacture of nitric
acid, explosives and fertilizers, contain
sodium nitrate mixed with rock and other
foreign matter. To purify the salt, the
ore is crushed, leached with water and
then filter-pressed to remove the insoluble
matter and obtain a clear solution. A
considerable portion of the liquid solvent
is evaporated and the remaining solution
allowed to cool. This results in the sepa-
ration of the saltpeter, i.e., sodium nitrate,
in the form of crystals and leaves in the
remaining liquid portion, called the
“mother liquor,” the impurities. One of
these so-called impurities is a very valu-
able by-product, sodium iodate, from
which is obtained a large part of the
world’s supply of iodine. The potash salts
of Strassfurt, Germany, so valuable for
fertilizers and chemical industries are

~1g. 1
The Six Systems of Crystals. *

purified in a similar manner. And so, too,
1s-the cream of tartar used in baking pow-
ders and obtained from the crude argol
that crystallizes on the insides of wine
casks.

In these processes of purification ‘it is
desirable to obtain as small crystals as
possible and this condition is brought
about by stirring the mixture thoroughly
while the crystals are forming. If the
crystals are large they will enclose small
quai@ities of ‘mother liquor. Where a
very high-grade of purity is desired it is
often necessary-to recrystallize the product
by dissolving in a small quantity of water,
evaporating and cooling. After the crys-
tals are formed they should be filtered
from the mother liquor and washed with
a small quantity of the pure solvent.

The purity of a crystal substance may
often be tested by the determination of
its melting point. Every crystal substance
has a definite melting point, which is
changed by the presence of any impurity.
Therefore, to test the purity of a sub-
stance determine its melting point and
compare it with the value obtained from
a table of physical constants.

Preparation of Alum: In each of two

beakers -or other containers place 500 cc.

of water. In one beaker dissolve 87 grams
of potassium sulphate and in the other
171 grams of non-crystalline- aluminum
sulphate, usinig heat in éach case if neces-

40 Years of Progress with FineTodls

mn 1880—

—when engines had balloon stacks, Star-
rett Tools were making a reputation for
unvarying accuracy and fine workmanship.

For foity years Starrett Tools have been helping
‘mechanics Yo work out the ideas that designers
have put on paper.

Machinists in the big locomotive sl know the
value of tools they can always depend on for the
exact measurements required in their work. That’s
the reason why so ~manL of them, for years, have
been using Starrert Tools.

If you're interested in fine tools write for a copy
of Catalog No. 22 “L.E.”

THE L. S. STARRETT COMPANY
The Wortd's Greanst Toolmakers
Massf. of Hack Sews Ustxcelled
ATHOL, MASS.
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of crystallization affords an excellent op-
portunity for such activity.

Exactly counterpoise a porcelain crucible
on one side of a hornpan balance with
lead shot. * Then add to the lead shot a
2-gram weight and counterpoise it with
crystallized barium chloride placed in the
crucible.

Now place the crucible on a pipe-stem
triangle over a Bunsen burner as shown
in Figure 7. Using a small flame at first
gradually increase the temperature and
continue the heating for 20 minutes. When
perfectly cold replace the crucible in the
balance. Remove the 2-gram weight and
again balance the crucible using a 1-gram
weight and the small foil weights.

In order to be sure that all the water
has been driven off heat the crucible again
for 5 minutes, cool and weigh. If the
weight is constant subtract this weight
from the 2 grams of salt originally taken
and divide this difference by 2. The re-

sult is the percentage of water of crys-

tallization.

If you repeat the process a number
times the result should always be t
same, for the water is chemically co:
bined, and its percentage is invariable.

Crystals of Sulphur: Sulphur has t
property of forming crystals of two d
tinct types—rhombic and monoclinic.

To form rhombic. crystals dissolve
piece of roll sulphur about the size of
pea in a little carbon disulphide and alk
the solution to evaporate on a watch gla
As it does so small diamond shaped cr
tals of the rhombic type separate o
Examine them with a small magnifyi
glass.

Monoclinic crystals are formed by jt
melting sulphur in a test tube and th
pouring the liquid into a folded fil
paper. Watch it closely and when 1
contents of the filter paper have just sol
ified over the surface open up the fil
and pour out the still liquid center.
mass of needle-like, prismatic cryst
will stand out from the paper. In a f
days they will change into the rhom!
form.

If instead of melting the sulphur it
heated until it boils and is then pour
into cold water the sulphur assumes a n¢
crystalline plastic form.

Preparation of Potassium Nitrate:
very important application of crystalli:
tion together with differences in solubil
due to changing temperature is to
found in the preparation of potassii
nitrate. Hot saturated solutions of pot:
sium chloride from one side of the !/
lantic Ocean and Chili saltpeter from {
Pacific Coast are mixed and allowed
s | cool. The result is potassium nitrate.

In 100 cc. of water dissolve 85 grams
sodium nitrate, using ‘heat if necessa
In another beaker dissolve 75 grams
potassium chloride in 100 cc. of water.
Heat the solutions to boiling, mix them
and evaporate off part of the water. Then
allow the mixture to cool and the potas- | fne
sium nitrate will separate out. Sodium
chloride which forms at the same time re-
mains in solution because it is nearly as
soluble at low temperature as it is at

-
Voice Thrower 1v
Learn to throw your voice into
TRUNK, under the bed, out in the I
or anywhere Lots of FUN fooling t
'l‘eucher, Janltor, Policeman, Paren
ighbors, or Friends.

THE VENTRILO

ttle instrument tha
d oovs emu lt in
....‘:ﬂ. aorert ﬁ:.." = i,

Or
over fafla. page_book
et with he. Ventrils for T oa Ve

NEW FORD JOKE BOOK 192

All the latmat inkes an tha Ward antn Wnndrada A~ ¢tha

TEm e Srwaer vew Svew e e w wesmey SR

MATHEMATICS MADE EAS1

higher temperature. A more complete sep- { Do

aration may be effected by cooling the
container with ice.

This article by no means exhausts the
subject of crystallization, but it gives a
start and will perhaps stimulate the reader
to further investigation in this very inter-
esting field.
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Thousands Are Nervous Wrecks
Cross, Crabbed and Care-worn

From Weak, Thin Watery Blood

without ever suspecting the real cause of
their trouble—Iron-starvation

A New York Physician says that MORE THAN ONE-HALF THE POPULA-
TION OF AMERICA PERISHES BEFORE MIDDLE AGE and that one of the
chief contributory causes of this terrible waste of human life is the devitalizing
weakness brought on by lack of iron in the blood.

THERE ARE 30,000,000,000,000 RED BLOOD CORPUSCLES IN YOUR
BLOOD AND EACH ONE MUST HAVE IRON.

An enormous number of people who ought to be strong, vigorous and in the
prime of life are constantly complaining of weak nerves, headaches,

the back, disturbed digestion, shortness of breath, a general “‘run-down” condi-
tion, mel'n.ncholy, bad memory, etc., when the cause of all their suffering is
IRON STARVATION OF THE BLOOD.
The proof of this is shown by the fact that whea  of iron and is therefore an entirely different thing
iron is to from iron. Organic iron is like the iron in your
eritads.of ‘ymaoues Sftem ekl blood and like the iron in spinach, lentie and sppies,
the very men and wamen who were formerly so com- It may be had from your druggist under the name of
plaining now became strong, healthy vigarous, Nuxated Iron. Nuxated Iron represents organic iron
with even tions and a sunny, cheerful pature.  in such a highly condensed form that one dose of it is
Nature put of iron in the husks of grains and  estimated to be approximately equivalent (in organic
the skin of vegetables and fruits to enrich  iron content) to Wmd one
your blood, but modern methods of cookery all  quartofgreen or halfa .px.ft'lhke
these things away—hence the alarming inerease, in taking extract instead of eating pounds of meat.
recent in ansmia—iron starvation of the blood Mlm.mmwmmwnu
'ithmumdsntilh Iron. It will not injure the teeth nor b the
Uywmm'ﬂmwmhck nature then you MAM“qﬂloﬂumﬂzm]}
should eat more iron-containing vegetables as  your blood and revitalise your w t
spinach and carrots and reinforce them ing &  nervea. Your money will be refunded by the manu-
bttle organic iron from time to time. But be sure the  facturers if you do not obtain sstisfactory results. Be-

vl ey’ S Mo Fo 3 Fon T

which ware of substitutes. Always insist on havi
uﬂx‘ 3 s it  organic iron—Nuxated Iron. Look
comes from sction of strong acids on small pieces N. L on every tablet. At all druggists. -

NUXATED IR0

i

ENRICHES THE BLOOD-GIVES §
YOU NEW STRENGTH AND ENERGY

YOU CAN

RYTHING You want to know
it A. C. Motors and Repairing

: any Question arises regarding motors, or if you are anxious
s & specialist on electrical motor work, you need the

"TRICAL WORKERS FRIEND

invaluable collection of diagrams and instructions for electrical
kers, students, amateurs, etc.
This book contains 66 motor dia- handy reference.

. ‘The only com-
oomglote mnm_cumu‘- plete book of its kind on the
an .
Showlhowmp‘lilt d. It is helping thou-
e help you_ too, as bundreds of
prove.
which  gpgCiAL PRICE, COMPLETE

00. Order ay.
‘wan!
Bound in X leat £ P we V.lll .shlp g..o: D. by Paresl

Post

EARN YOUR COPY FREE

We offer all owners of the Electrical Workers Friend a commission of 50c on

book they help us sell. All

;oubantodohlhow urbo:rlmdrecommndlt. !mcmommomnpﬂmdonedthuoboohht
particulars—this ’

ew days. Write

SMITH & SMITH PUB. CO.

1524 Lowrie St., N. S.
Dept. B, Pittsburgh, Pa.
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Why We Grow Bald

By DAVID J. CALICCHIO, M. D.
(Continued from page 1180)

A few of the fine branches or capillaries
of the left side unite or anastomose with
the capillaries of the opposite side. Others
do not unite and thus form terminal vessels.

These arteries fit in shallow depressions
of the bones of the head. The vessels are
not deep but very superficial. And since
their bed is a solid, hard bone, one can
easily understand, how the slightest com-
pression, such as that produced by the
wearing of hats, especially stiff hats, will
stop the flow of blood, and deprive the
;oghs of the hair of its blood supply or

ood.

The arteries are very elastic tubes. With
each beat of the heart, enough blood is sent
to the Jhair, in order that it may thrive
and grow. But if there is an obstruction,
either within or without an artery, or capil-
laries, the blood current stops and it ceaset
to flow, exactly as pressure on a garden-
er's hose, would prevent the outflow of
water.

The brim of hats fit about one to thre:
inches above the ears, and one cannot fai
to notice, that the hair always falls ou
from that point wpward. Below this line
that is, at the sides of the head (parieta
regions) and back (occipital region) th
hair grows very exuberantly. Accordingl
there is no interference here with the cir
culation of the blood, since these parts o
the head are always exposed and free fron
compression.

The forehead (frontal region) is rela
tively always free of hair, the reason beins
that no Part of hair here is exposed, an
no part free from compression. C

Hence the three quarter ring of hai
around the head with an interval at th
frontal region, seen in bald-people:

Women lose their hair less frequent]
than men. This is due to their ways ¢
fixing their hats, which are held in positio:
not by tight fitting, as practiced by men, b
by pinning the hat to the hair.

Of course, it is. an established fact, th:
many diseases, and sometime fear, or worr
are responsible for the falling of hair «
alopeca.

The daily wetting of hair and its in
proper drying, interfere with the flow ¢
blood and growth of hair is damaged.

The falling of hair defies all our stren:
ous methods of making the hair grow, su
as daily applications of hair tonics, singeii
the hair, and the practice of massaging tl
scalp.

There is only one way to prevemt tl
losing of hair, and that is, the flow of blo.
which is the food of the hair must be ke
free.

Wear soft hats winter and summer. Ke
the scalp free from all possible constri
tions. Be bare-headed whenever possib
Stimulate and increase flow of blood to t
roots of the hair by bending the head frc
left to right and vice verss, and forwa
and backward.

Five of these movements night and mor
ing is enough at first. Increase the numt
of movements daily until you can repe
them twenty-five times, without becomi;
dizzy.

Remember that whenever the blood supp
of any part is shut off, that part will die

And it is only loss of time, money, a;
good faith to use expensive hair tonics. b
cause they are useless, other than impas
ing a pleasant fragrance.

No doctor would be so unreasonable
to apply and employ liniments, ointment
massage and friction to a limb, whose blox
vessels are severed, in the hope of resto
ing it to normal state. What he would ¢
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is to provide the limb with blood vessels,
so_that blood could be brought to it. .

The hats of conductors and motormen,
are well provided with openings, to insure
good ventilation. This is done with a
view of preventing the hair from falling.
And yet almost every other conductor and
motorman is bald.

You know what happens to flowers,
trees, and vegetables when irrigation is
wanted. They die. The same happens to
the hair.

The cause of gangrene is the sudden or
?radual deprivation of blood for the af-
ected part. And the only cure for gan-
grene 1s amputation of the gangrenous
part. No treatment can save it.

No treatment can save your hair, but an
abundance of blood supply to the roots of
the hair.

If your head is not entirely bald, even
if very fine hairs or lanugo are still to be
seen or left, then by increasing the flow of
blood to their roots, you will not only pre-
vent and stop their falling, but actuaﬁy in-
crease their growth, both in number and
thickness.

General hygienic attention is also of
value and important as an adjunct to
what has been already suggested.

Drink plenty of water, seven to twelve
glasses a day. Bathe your body fre-
Engntly. Walk in the sun a few hours

ily. Sleep with the windows open win-
ter and summer. Outside air is always
purer and better than inside air. Outside
air ‘contains more oxygen which is pre-
pared by the vegetable kingdom and is the
supporting element of life; and less car-
bon dioxide which is prepared by the an-
li:g;l kingdom, and is destructive to the

y.

Building a 150 to
20,000 Meter

Radio Receiver
' By BERTRAM C. ROGERS
(Continued from page 1209)

insulating tubing or sleeving. It is a good
time to state here that the successful oper-
ation and high efficiency of this outfit de-
pend on careful workmanship. This holds
true of any radio equipment, but any
amateur who has progrest thru the more
elementary stages should have no diffi-
culty if ordinary care and some good
judgment are used. The relative arrange-
ments of coils and switches does not mat-

' ter except that taps to switch points

should be made as short as possible. The
writer found it convenient to arrange taps
as per diagram, the switches rotating out-
ward from the center for an increase of
inductance, thus eliminating mistakes
when wiring. The large coils connect to
the lett-hand set of switches, the smaller
being controlled by those on the right.

It will be noticed in the internal view
that springs wound from steel piano wire
(non-magnetic phosphor bronze wire is
best) are usetf to counterbalance the
weight of coils. As successful tuning de-

s on delicate adjustment of coupling,
1t will be necessary to detail the method
of counterbalancing.

Referring to our trigonometry: If the
length of spring is made approximately
equal to the radius of swing of coil, force
in downward direction at any position
tending to rotate the coil is proportional
to weight of coil times the sine of the
angle at that point. F=W sine 6. Now
the pull of the spring varies directly in
proportion to its length, provided double
its normal length is not exceeded. There-
fore as the length of the spring must also
vary with the sine of the angle © the pull
of the spring will be equal to and opposite
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The: E&ison Effect
and the Audion

** 'By DONALD C. McﬂlCOL
~ (Continued from page 1208)

application filed -February 2, 1905, claims
substantially as follows: “This device is in-
tended to take the place of the coherer in
wireless telegraphy. It consists of a re-
ceptacle with electrodes containing a gas.
This is renderéd partly conductive by elec-
tric heating, which brings the gas into ionic
activity and makes its conductivity sensitive
to electrical oscillations.”

The Work of Buff

The National Telegraph Review, New
York, of July, 1853, contains the following
significant report:

“Professor Buff, of the University of
Giessen, has recently published an inter-
esting paper on the electrical properties of
flame. He has come to the conclusion that
gaseous bodies, which have been rendered
conductive by strong heating, are capable
of exciting other conductors, solid as well
as gaseous, electrically.

“Two small strips of platinum were in-
troduced into a glass tube closed at one
end; they were separated by an.interval of
a thin line of air. The air within the tube
could not be heated to a degree sufficient
to permit the electricity from two Daniell’s
cells to pass thru it. When the glass be-
came soft by heating, and both pieces of
platinum were germitted to touch it, a strong|
deflection of the needle of a galvanometer
was the consequence.

“When the strips of platinum were ex-
posed to the direct action of the flame of
a spirit-lamp, the first notice of the passage
of elec'tricitg was obtained when they were
placed at about three inches above its ex-
treme point, and began to show signs of
redness. The deflection increased as the
strips were lowered in the flame. When
the flame was strongest there was a per-
manent deflection of 70 degrees. The flame
current past always from the hottest plat-
inumr strip, thru the separating interval of |
gas to the other strip. When the metallic
wires or other conductors connected at one
end were brought into contact with highly
heated gas, it formed an electric circuit.
One platinum wire was introduced into the
obscure center of the flame of a lamp, and |
the other wire was brought near the outer
surface of the flame; a current of electricity
immediately exhibited itself, which past
7™ thru the flame from the inner to the exterior
wire. By properly connecting a platinum
wire, which was dipt into the center of
the flame, with a condensing plate, the lat-
ter became charged with negative electricity,
and hence Prof. Buff concluded that posi-
tive electricity is given off by the outer
surface of the flame.”

Had Buff been able to heat the interior
of his glass tube by means of an in-
candescent filament he would have made the
same demonstration Edison made, but it
was not until nearly thirty years after Buff
made his experiment that the incandescent
lamp was perfected by Edison.

INSTITUTE OF RADIO ENGI-
NEERS ELECTS OFFICERS

The annual election of officers recently
held by the Institute of Radio Engineers re-
sulted in the election of E. F. W. Alexan-
derson, president; Fulton Cutting, vice-
president; A. N. Goldsmith, secretary, and
W. F. Hubley, treasurer. The Board of
Direction of the Institute is made up of the
officers and the following managers: .
Armstron% W. H. G. Bullard, E. H. Col-
pitts, L. Espenschie
R. Krumm, R. !
Nicol, and George O. Squier.

~

This Amateur
“found it far superior”

Read this letter (from Pennsylvania) on the CON-
NECTICUT Variable Condenser.

“Have been using your unique two plate condenser for
several weeks. Have tried it on a number of crystal
hook-ups and have found it to be far superior in actions
and stability than a ———— condenser which I am also
using in my present hook up. !

“I have also been able to cut out entirely NA A and
other stations with your condenser, while it is impos-
sible with the other.

“I can sincerely say that this instrument for its size
and work cannot be equalled. It is also a very fine
addition to a Radio Outfit as it not only increases the
receiving capacity, but also adds to the fine appearance
of many outfits.

“Wishing you the best success with your new condenser,
I remain,”

Your results can be just as good.

Our booklet tells all about the
new Condenser—Send for il.
Mention your dealer’s name.

www americanradiohistorv com
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HAVE YOU RECEIVED YOUR COPIES?

Two descriptive bulletins covering the detector tube—Radiotron
U.V. 200, and the amplifier-— Radiotron U.V. 201, are now available
to every amateur and experimenter in the United States.

N4

These important bulletins contain practical circuits and detailed in-
structions which will enable the experimenter to obtain the maximum
results from Radiotrons. If you have not already received copies,
visit your local radio dealer and ask for them or write us direct—
they are free.

DEPENDABLE PRODUCTS The Radio Corporation’s tubes are
Eﬁ}oa'-ﬂm 8 z- 22(())01 3228 covered by patents dated November
iotron U.V. .. .
Standard Tube Sockets . . 1.50 7th, 1905, January, 1907, and February
N 18th, 1908, as well as by other patents
Grid Leaks, Mounted . . 1.25 issued and di bes Ii
Grid Leak Units only . .75 1ssued and pending. T\l. S Vcensed
Grid Leak Mountings . . .50 for amateur and experimental use
Intervalve Transformers . . 7.50 only. Any other use will constitute
Burgess ‘‘B** Batteries . --3.50] -] an infringement.

Dealers: Let us send you our selling proposition

Address all orders and inguiries to:
SALES DIVISION, COMMERCIAL DEPARTMENT

RADIO CORPORATION OF AMERICA

233 Broadway, New York City

Acme Amplifying Transformer
' $5.00

Increased Impedance Ratio

We have found that a gain in efficiency may be obtained
by increasing the impedance ratio of our Amplifying
Transformer, especially on the newer tubes.

Jur latest transformers have this increased ratio.
Carried in stock by leading dealers

o Rad L - JL NPV g

A T A
e

¢
Acme Apparatus Company ZWeriber s,

Up-to-date Transformer and Radio Engi s and M facturers

I TEACH BY MAIL
WRITE POR MY FRER BOOK
“How to Become a Good Pesmas™
and beautiful specimens Your
name elegantly written om & card it ereinge stamp. Write
for 1 today. F. W, TANBLYY, €24 Keyer Ridg., Kansas CUty, Be.

= PIGLONS DAY RS

mubdv Buaild own nests, l&d gaj:ir own
oung. nesa. Get your start
T fu'v".&'?&.':. e todey’ for 1981

sn Supsly Houze, Hamesver. Pa.
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' How We Feel

By JOSEPH H. KRAUS

7 H (Continued from page 1179)

particular, on the side opposite to th
direction toward which the hair slant:
When a repeated rhythm is applied to th
skin, such as- for instance a hair fastene
on to a tuning fork, we are able to per
ceive a continuous sound from the forl
yet we can feel that this hair whe
touching the skin gives us a distinct seric
of discontinuous taps. When faradi
currents are applied to the skin, they ca
be recognized as distinct separate sens:
tions, even when repeated at the rate ¢
130 per second.

Fatigue of Touch Sensation

If a finger is placed on a small cc
wheel from a clock, a continuous sens:
tion is not felt until the cog wheel r
volves at such a rate that there are mo:
than 600 serrations making contact wi
the skin every second. Like nearly :
sensations, the sensation of touch final
becomes more and more ineffective yiel
ing to fatigue but not very rapidly.
cavity in a tooth or a gumboil at fir
is very annoying, but after a while
may not notice it at all. -

It is a strange but positive fact th
the sense of skin touch is much great
than that in the nerve trunks themselv
Thus, for a nerve trunk it has been fou
that a stimulus of .2 gram moving at
rate of 140 millimeters per second is m
essary to evoke any sensation from e
posed nerve areas but for the touch sp
in the skin, a stimulus of .2 gram movi
at only 17 millimeters per second is ai
quately sufficient.

Another surprising fact is that
sense of touch is greatly augmented
a profusion of hair on the skin. Wi
a slight touch is applied to ‘the h
proper, it acts on the long lever arm
the hair and multiplies the force of pr
sure so applied five or more times,
cause the hair is pivoted at the surf
of "the skin and the small arm of
lever projects thru the skin, into a }
follicle profusely surrounded by ne
endings. :

It has been found that before the s
was shaved, .2 milligram pressure
effective, whereas after being shavec
required a 36 milligram pressure to i
duce the same feeling of touch.

Quality of Discrimination

_Let us now consider a_different se
viz., that of discrimination or wha

_otherwise known as the spatial qu
of touch.

If any part of the skin of
body is stimulated by applying a
point to the skin, we can instantly
the exact location of the excited
If now, instead of one point, two
points are substituted in a pair of d
ers, there must be a certain spatial
tance between these points, varying
different parts of the body, before we
able to definitely - determine whethe
not there are two points or only
point in contact with the skin.

In calculating this it has been f{.
that at the tip of the finger a dist
of 1.1 millimeter is required: any sm
distance will not evoke two distinnct s«
tions. On the palm of the hand, a
tance of 6.8 millimeters is mneces
whereas in’ the middle of the bacl
millimeters, more than 4 of an
separation is necessary.

(Continued on page 1250)
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HIGH QUALITY - RIFLED BARREL - GOOD VALUE SHOOTS

«25 CAL. d

MELIOR

i '.;rﬂ-'?m iz v
ful combination of AGCURAGY mﬁiu‘:ﬁ? 5 qual
easy to aim as pointing the finger; works n%
gmu’r’. !!orur inches of uino vood " Fine lor hr::t hoot
refa BRICE, "SI8.00 made o Ten L irtoh a8 T3 SEBS
MEI.IOR IIITOMATIC .32 cmaus PIS'I' oL

wl‘“‘hche- length mr.fl le- thln 1 in m ‘h"‘b MW
“The Baby ’2- ".?:.?.'.:% Revolver

some Effective W. casures But 4
A ":.‘md‘:.“ Reguiar .33 Calibre CU.G'I‘“ 550':
has

f&d u.:b maus
w,'.n w"*éé&éa %

@34 ounces. ~ The price of the Baby hﬂl“-ﬂ!
Write For FREE Catalog of Revolvers.

JOHNSON SMITH & COMPANY, Dept. P.M. 54, 3224 N. Halsted St., CHICAGO

www americanradiohistorv com

1249


www.americanradiohistory.com

1250

- Www americanradiohistory com

Science and Invention for March, 192]

How We Feel
(Continued from page 1248)

Try placing two contact points abou
% inch apart on your upper {rm, and see :
you can tell whether there is only on
point touching the skin or two. Ther
i1s a continuous decrease of the distance
of discrimination as we pass from nor
mobile parts to mobile parts (from th
upper arm to the fingers and from th
cheeks to the lips), yet any factor whic
will diminish the sense of touch also dir
inishelsd the sense of discrimination suc
as cold.

How We Tell “Hot” and “Cold”

Let us now consider the temperatur
senses by means of which the skin ca
appreciate that a body coming in conta
with it is either cold or warm. If th
body is of the same temperature as th
skin, no sensation is generally excites
Neither are the senses of warmth an
cold produced by one and the same en

or%an.

he experimenter can readily determir
this for himself by warming a sma
pointed glass rod and passing it over tt
palm of the hand. Certain regions in tt
hand will then give us a sense of warmt!|
Others give us a medium sense, whi
in still other spots no sensation will t
evoked by touching the skin with the gla:
rod. If a rod is, on the other han
cooled to a few degrees below body he:
and moved over the same regions, col
spots can be definitely outlined. No!
figures 1 and 2.

An investigation of these warm an
cold spots shows that the apparatus fc
the appreciation of cold is much mor
distributed over the body than that «
warmth, as is evidenced by our diagram
The cold areas are best marked on tt
chest, the nose, the abdomen, etc., an
both cold and heat are less sensitive
the face, hands and mucuous membrane
We can, therefore drink hot drink
which, if applied to the hand and oth:
more sensitive parts of the body, wou
prove very painful.

When the skin is very cola or very hc
it is much more difficult to recognize
change of temperature, but even a chan;
of 1/5 degree, between 27 degrees ar
32 degrees Centigrade, is recognized.

a cold pencil should be past over heat«
spots, no sensation whatsoever is regi
tered in our brain.

When pressure is applied beyond
point necessary to evoke a tactile sens
tion the pressure becomes painful, ai
this is generally a point just before
sharp instrument will cause penetratic
of the skin. It is really remarkable th
pain may result from the internal orga
>f a person, which organs are general
levoid of such sensations, as for exampl
the intestines may be cut, sewn, ai
dtherwise manipulated without causi
iny sensation. If a strong contractic
»f the muscular walls of these intestin
:ause pressure from the catgut, a gripi
»ain will result. A burning sensation
the result of a stimulation of the nerve en:
ngs of warm spots as well as pain spot

In addition to the areas already char
:d out, we have certain areas of the sk
‘rom which only painful sensations a
wroused. If the skin is then anesthetize
he patient will know (if pricked with
teedle) that he is being pricked, but h.
10 objection to any amount of repetitic
ince the sensation is devoid of all pain

All these sensations taken collective
ive man the extraordinary power ¢
mowing what isd%qmg on about himar
wotecting himself from dangers . whic
may occur. -
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Experimental Laboratory Apparatus

lete catalogue in print—just issued. De-
}%‘% five hundred chemicals and apparatus—in-
olu

electric furnaces, microscopes, balances, weights,
assware, books and Practical Chemical Outfits—all
lly {llustrated. A combined handbook and catalogue
for the chemical experimenter. Let us tell you how to
get a free copy.

D. ALTMAQDl:' EOMPANY
t.
223-225 East 110th Stro':t New York, N. Y.

COPYTHIS SKETCH

and let see what you can do with
it. M

DO YOU WANT

Happiness!
Our System. [ |

Prosperity! Power!

Positive Wonderful Resultan:?y
Leesso!
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Dr. Pringle

scusses Mind
By JOHN H. DEQUER

mtinued from page 1190)

ng the fresh rain water to flow
land gradually forming creeks
i which took up some of the life
sea. And as the continents be-
re vast, the lakes and rivers
the fish were left to adapt them-
the land conditions. This is still
in some of the drying rivers of

Thus as the continents raised,
animals evolved. These animals
t survive unless they moved
od and moisture. From this ne-
olved the greater complexity of
5 which orientates and reacts to
.nces and conditions necessary to
irvival, and this system of orien-
d reactions manifested thru brain
1d expressed thru physical or-
‘e call intelligence ; and the force
causing these reactions we call
ind is the cause of intelligence;
e is the reaction of brain cells
forces. What constitutes the
‘e, and how it is related to other
: forces, is what I am trying to

re trying to verify the theory of
” 1 interjected.

he replied, “I am not trying to
disprove any theory. I am in-
ly in truth.” And then return-
s original subject, he went on,
fixt it so that the salt water
ut of this pool runs into another
e fresh water from the creek
y it. A little further down is an-
ol where the sea water is still
ated. This gives me an oppor-
study the same life under various
pressures, and light effects. It
> the effect of changing environ-
the structure and functions of
us organisms under my observa-

re trying to duplicate on a larger
 experiments of Loeb on sea
nd other creatures,” I suggested.
---, you may put it that way,” he
assented, and then pursuing the original
thought, he said, “Ultimately we may dis-
cover that life and mind are but the posi-
tive and negative poles of the same force,
or combination of forces. I was just now
thinking of the researches of Bose; doubt-
lessly you have heard of him. He is the
great Hindoo who has forsaken his temple
for the laboratory, and who in the labor-
atory is approaching closer to the causa-
tive power of the universe than ever did
his dreaming ancestors. He tells us that
in some mysterious way all matter is
alive. That a bar of iron is as irritable
as your mother-in-law, as can be shown
by the galvanometer; and that it has its
periods of activity and rest, as well as
other characteristically vital phenomena.
It is not improbable that life is the elec-
tron-combining force, and that in this
sense the entire universe is alive. It may
be that the different atoms are combined
by vital activity under the influence of
catalysing food products, and that mind
is primarily a highly complex expression
of that force operative in and thru proto-
plasm. Life may be the power, and living
things some of the tools nature uses in
her architectural work.”
The sun shone warmly thru the window
in the south side of the laboratory, and
Doctor Pringle arose from his bench and

. uceesa; aeaon and Personality Sketch for adjusted a convex mirrofr so :hat it threhw

10c and birth date, YWO . " |a concentrated beam of sunlight on the

Dopk 350 '"wm alu.oo c?' Sen Francisco | plate glass  ne3p..the. bottom of. the
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A Big Raise
in Salary

Is Very Easy to Get,lme:x
Go About It in the Right Way

You have often heard of others
who doubled and trebled ' their
salaries in a year’s time, You.
wondered how they did it. Was
it a pull? Don’t you think it.
When a man is hired he gets
paid for exactly what he does,
there’'s no sentiment in business. It’s
preparing for the future and knowing
what to do at the right time that
doubles and trebles salaries.

Remember When You
Were a Kid

and tried to ride a bike for the very
first time? You thought that you would
never learn and then—all of a sudden
you knew how, and said in surprise:
“Why it’s a cinch if you know how.”
It’s that way with most things, and get-
ting a job with big money is no excep-
tion to the rule, if you know how.

We Will Show You How

Without loss to you of a single working
hour, we can show you a sure way to
success and big pay. A large number
of men in each of the positions listed
are enjoying their salaries because of
our help—we want to help you. Make
check on the coupon against the job

u want and we will help you get it.
wﬁte or print your name on the coupon
and send it in today.

AMERICAN SCHOOL
Draxel Ave. and S8th $t.
Best. G228 cmCcAco

_ _OC O XX X3

‘American Schoolt

g ' Dopt.G-320,Brexs! Ave and S8th St., Ohicage .
Explain how I can qualify for position checked:

@ - Architect$5,000£016,000] ... Lawyer §5,000 to $15,0000

wernB! tractor Mechanical Engineer
Actomonle Brgtbect | o L 0 WO ol @
84,000 to 310,000 -~ 5,000 to §7,000

atomobile e s%0]...... Employment

él.

Address.

s“:‘-...-O-Q-O-.O-."

Bk e e cALG I Gedieen U

- \ e :
¥ 199192 restod RS ,.¢) znideildud 193nsmitsqxd . 2V. I3—svari bluod:


www.americanradiohistory.com

=== v\wm\fl
> (]

Wi
MBI
Are You Listening to Rome, Lyons,
Eiffel Tower, Darien and Nauen on

N---g of World Interest?

Our new Vernier type Condensers, when
used in connection with DE FOREST Duo-
Lateral Inductance Coils, complete a long
wave receiving set which cannot be sur-
passed for double the money. These Con-

ensers are made in various sizes and
priced from $6.25 to $26.40.

Get our Catalogue

containing detailed descriptions of these
and many other pieces of better grade -
Radio Apparatus.

DEFOREST RADIO TEL. & TEL. 0.

tors an ers
of High Grade Radio Apparatus

1415 Sedgwick Avenue  New York City

INNAN S

ORERISSSS

THERE may be stores that carry as complete an assortment as the Con-

tinental stock; there may be others whose sales E:ople_ take as keen an
interest in their customers; there may be still more t t ship mail orders as
promptly and carefully; but the unique feature of Continental Service is the
perfect combination of all these advantages. .

We list below a few representative items of our mail order stock. Order
direct from this ad, or send for our new 112-page catalogue. It contains a valu-
able appendix with tables for easily ﬁgurin§ all radio_calculations, also con-
ventional signals and abbreviations, etc, ent anywhere in the world for
twenty-five cents,

BUZZERS TUNGAR RECTIFIERS
No. 55 Mesco ......cov.... $2.50 Two Ampere Tungar Com-
No. 251 Me8cO ...urnurnens 95 ARA( R. A. TEN DLOLO. . veunenrananranns $18.00
No. 168 Century .11 250 P. EON . * Five Aiipere “Tungar ‘Com-
AMRAD GAPS ecelvers Two ﬁﬁiﬁi{of Ex!g: Lamp. . 1‘1:33
No.G-11 KW Gum....841.50 “The weaker the signal the e "““"" Lamp.. 8.
No 8% R KW 82 148  stronger the amplification.”  BURGESS “B" BATTERIES

22% Volts Large “B" Bat-

BENWOOD GAPS Price Eighty-Five Dollars 27 i sonii i bai: ¥
N«:.' ': Benwood Gap com- tOrY . eeinrinccnsnnccnccns 2.50
Dlete...... ... . chhiinnn.

No- & '§'Stud Rotor. 11 LINE PROTECTORS PARAGON CONTROL PANEL
§:: h lu g‘:"‘i’ Bo!or:::::: No. 379 Murdock Line Pro No. 5 Paragon Control Panel $6.00
mt,uctnr ..... i)i:'ﬁfli&' “Line $9.00 RHEOSTATS

ANTENNA SWITCHES L 4.00 No. 2110 Porceiain Base.. $1.49
No. 463 Murdock.......... . 51 No. CD888 Dubliller Line aragon ounted.... 1.
B 658 Clapp Easthan 1. #39 Brotector ..o 08 6.00 G. R. Back Mounted. ... ... 250

Our word of honor to you is our guarantee—Let us prove it

CONTINENTAL RADIO AND ELECTRIC CORP.

J. DI BLASI, Sec. Sole Distributors of the Paragon RA-TEN J. STANTLEY, Treas.
Dept. All. 6 Warren Street New York

Send for a Copy of Our Manual ef

.

Wireless Telegraphy
ready for distribution our Manual of Wireless Telegraphy.
It contains 200 es. fully illustrating and describing the many instru-
ments used in io. 45 pages cover general instructions, diagrams, station
calls, tables, codes and other information identified with the art.

The book ’i‘a printed on high finished paper with a two-color cover and
9x5

Due to the scarcity of paper, the high cost of publication, and in order
that the Manual may get into the hands of those most interested in Wire-

. we ask 25 cents gr it, give a pt for the a t, which

pon can lied on a future purcﬁuo.

g Get Your Copy Before the Edition Is Exhausted

ANHATTAN ELECTRICAL SUPPLY CO. INC.

17 Park Place 114 S. Wells St. 1106 Pine St. 604 Mission St.
New York Chicago St. Louis San Francisco
authoritative

S —
Clean,
SEX BOOKS books on Sexolqsy
for those married or contemplating marriage. | 10x14.
Catalogue freg. . - P
UNITED SALES CO. SP_RINGI'IE’“I:?.‘I_I“- + L JBARVEY, -

We now have
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aquarium. In a few minutes the glas
where the light entered was covered wit!
small living things which he called, “Spi
rographis.” As I watched these curiou
little creatures, he called my attention t
some hydroid growth in the bottom ¢
the poo{ This too was turning its head
toward the light. .

“That is heliotropism,” he explaine
“Solar energy is entering the structure
of these creatures causing an effect ne
unlike that which iron experiences whe
brought under the influence of magnetisp
It activates their photo-sensitive substat
ces according to the Bunsen-Roscoe law.

“But why not grant that these creature
are controlled in their actions by instin
implanted in their nature by an all-wis
Providence,” I suggested, knowing fu
gvell that such a remark would draw hi

re.

“That all sounds very well, but as usw
in all mere speculative reasoning it r
moves instead of solves the problem, fc
I might ask you, what is instinct? Ho
does it arise, and how are you going {
reconcile the fact that ‘all nature is re
in claw and fang’ with the conception «
an all-wise, and hence necessarieg' ben
volent Providence? No, no my friend. Tl
Providence you dream about may or m:
not be a reality. I am mot searching fi
it. I search for the secret of life ar
mind, feeling sure that these things m:
be explained by the observable and ver
fiable mechanics of ether.

“Young John Hays Hammond co
structed a machine, electrically operate
the circuits of which were attached
selenium cells placed in the focus
two lenses, separated by a wooden boa:
that does duty for a nose. The seleniu
as you know, becomes an electric condu
tor under the influence of light, and :
John’s mechanical device followed a la
tern as if it were afraid of the dark.
savage would have called- this machi
intelligent, believing that it chose to fc
low the light, while we know that it cou
not help itself, realizing that light mak
selenium a conductor of electricity. B
like the average man we say that an ar
mal chooses to follow the light not knor
ing the effect light energy has upon t
ﬁrotop]asmic granules of its cells. If 1

new just what these forces wrought, -

would realize that our actions are jt
as much compelled as those of Ha:
mond’s machine.”

“You consider the conduct of livi
things as not due to mind, but rather
forces producing chemical change in t
nerve tissues?” I ventured.

“All phenomena, whether physical
mental are due to forces producing el
trical, and therefore chemical changes
the substances involved. We know
no mind phenomena that are unaccomyj
nied by physiologic effects, and there :
no physiologic effects without molecu
change. When you trace it right do
you will find that all mental and physi
states are due to changes in the tensi
stress or strain of the cosmic ether. T
fact that we do not see, or consciou
experience etheric change is because °
atoms of our bodies are but slightly
sistant to its movement. This has led n
to postulate a universal something capa
of brain reactions similar to his o
Superstitions are born of Ignorance :
Credulity ; these ought to have no place
the Temple of Science.

“Science is slowly but steadily clu
ing the great mountain of truth. Tt
learning that this universe is not the
sult of brain reactions, but of ene
operating according to its inherent la
Brain is not the cause but the result
energy; it grew up in beast and man

. | response to necessity of multiplying nt

bers and changing -environments. Th

{ factogs cqused

e b o= 2o e
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Something New
in Headsets

ITH recent improvements in

our Navy Type Headset we

have succeeded in bringing
out a headset with an A. C. resis-
tance of 50,000 ohms at 800 cycles, a
thing which has never before been
accomplished in a commercial head-
set. It has a natural high pitch and
will bring in thousand cycle notes
clearly and distinctly and undamped
waves can be read clearly and dis-
tinctly through static.

The improved Navy is peculiarly
adapted to vacuum tube reception.

The Navy is permanently adjusted
at its highest point of efhiciency and
then carefully matched in tone. Be-
‘cause of 1its rugged construction
it remains adjusted indefinitely.

“Navy Type’’ 50,000 Ohms A. C.
Wol§ t 9 oxz., complete with head
band and polarity indicating
cord. Price $14.00.

It is equipped with an improved
headband made of galvanized piano
wire covered with strongly woven
khaki. It is instantaneously adjust-
able to any size head and check nuts
hold the adjustment. .

It is also equipped with new style
conducting cords, which indicate the
polarity of the receivers. This elim-
mates any danger of demagnetizing
the receivers when used in connec-
tion with vacuum valve detectors.

The most exacting comparative tests
have convinced us that our High
Impedance Navy Type Headset is
the best on the market, regardless
of price. It is the most sensitive,
most durable and at the same time
the lightest high-grade headset built.
Our guarantee stands back of every
one of these claims,

If you need a reliable and super-
sensitive headset, you cannot afford
to be without this new high-impe-
dance model. Send us $14 and we
will mail you a Navy Type Headset.
Try it for 10 days. If you are not
absolutely satisfied with your pur-
-~ chase, return the headset and we
will refund the money immediately.

C. BRANDES, Inc.

Room 814 32 Union Square
NEW YORK CITY

Also Makers of
Transstlantic Headsets, 25,000 ohms A. C. $12.00
Superior Headsets, 2,000 ¢hms D. C. 8.00

Send S5c for Caf;nln'uc “E.”

tincreased by

themselves in ever greater complexity
thru brain tissue and in whatever direc-
tion they flowed the brain cells increased.
Thus brain is a creature of this complex-
ity of forces, and not as some suppose
their creator. Intelligence is but the re-
sult of a greater or less complexity of
brain structure thru which the action-de-
termining forces flow.”

From an ice box my friend took a piece
of fibrous looking substance and suspended
it by means of a silk thread to the cross
arm on a metal standard. “This is nerve
tissue,” said he. Then by means of a
lever he brought a large iron-cored elec-
tro-magnet having a lifting power of four
hundred pounds to each pole, into close
proximity to one end of the slightly desic-
cated tissue. To my surprise I saw it leap
toward the magnet as if it had been iron.

“That is due to the iron content in the
nerve,” 1 suggested.

“Hardly,” answered the Doctor. “Iron
in combination with other elements is not
necessarily magnetic. Take the blood as
an example. It is much richer in iron
than are the nerves, and yet it is distinctly
diamagnetic, almost as much so as is
copper.

“One of my reasons for maintaining
that the dynamic power exhibited by ani-
mals having an active circulatory system
is due to a form of electric power evolved
in the body, is based upon the fact that
the blood being diamagnetic, circulates in
the ‘magnetic field of the earth, thereby
transforming the potential energy of
nature into the kinetic energy of life. But
what I want to show you is that not only
is nerve tissue aﬁecteJ by magnetic force,
but that all other body tissues are in-
fluenced as well. All cells are basically
the same. They differ only according to
the fluid in which they develop.”

For the next twenty minutes Doctor
Pringle performed a series of experiments
with a great variety of tissues, proving
that most of them under certain condi-
tions were responsive to, or repelled by
magnetic flux.

While performing these experiments he
kept up a running fire of conversation.
He discussed all the familiar laws of elec-
tricity and magnetism, as well as of radio-
activity, and other recent discoveries in
the domain of chemistry and physics. He
talked with ease and familiarity about the
great men in these fields of human en-
deavor as if they were his constant com-
panions. And no wonder, for aside from
his continual experimentations Doctor
Pringle is an omnivorous reader of scien-
tific literature. I remember only the “high
lights” of what he said, my attention be-
ing specially drawn to his work. He was
placing living animals in an intensified
magnetic field and by means of an Eintho-
ven string galvanometer proving how the
electric potential of their bodies was
the concentration of the
magnetic force about their organism.

“Magnetism cut by a diamagnetic sub-
stanceevolves electricity,” he said. “Elec-
tricity in motion sets up a magnetic field
at right angles to the direction of its
flow. At least that is what old man Oers-
ted told us about a hundred vears ago.
He was not exactly correct in his state-
ment. An electric charge repels the ether
in its vicinity causing it to spin about the
moving electrons. Thus we have the blood
cutting the magnetic lines of the earth
causing currents of electricity in the body
which concentrates the magnetic field in
their vicinity making the body a highly
complex mechanism productive of elec-
tric, magnetic and radio-active forces.
Both mental and physical power I con-
ceive as the result of this interplay of
different forms of primal energy.”

While he talked he exhausted a bell
jar by means of a mercury pump. This
done- he turned a switch causing a stream
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of cathode rays to play in the highly
rarefied air. “That is a stream of elec-
trons,” he said. “Now I will show you
that some of these cathode rays can be
bent by a magnet in the same way that
it would bend fine wire. Others of these
rays will be unaffected, and still others
will be bent in the opposite direction.
These three rays are called Alpha, Beta
and Gamma after the first three letters
of the Greek alphabet. They are pene-
trating rays and doubtlessly have a far-
reaching effect upon the life processes.”

From a drawer in the table he took a
series of negatives showing how he had
actually bent light rays from their course
by the action of his powerful electro-
magnetic coil. Next he took a large pho-
tographic plate wrapped in red paper and
laid 1t on a metal table. He covered.it
with a piece of wooden board more than
two inches thick and adjusted his power-
ful X-ray tube over it in such a way that
the rays would gass thru the intense mag-
netic field of the coil. After letting the
rays play on the board for a few moments
he took up the plate and handed it to his
assistant for development. He then once
more turned his attention to the nerve
fiber, and showed how it, like all other
magnetic substances, possessed distinct
polarity, one end. being apparently at-
tracted and the other repelled by the
magnet. “All human tissue, whether in
health or disease manifests this power,
he averred. “Health has been called the
electro-positive condition of the cell, and
disease its opposite. The electric and
magnetic polarity of an organ is now be-
ing utilized by some of the world’s fore-
most diagnosticians in their efforts to
determine the extent and severity of
physical disease. Some day we will speak
m familiar terms of normal and abnormal
p;)larity when discussing matters of path-
ology.

“Life manifests the same characteristics
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as do magnets, and electrified bodies. Sex

is a matter of polarity; it can be dem-

onstrated by suitable devices. The right

hand of a man is positive, the right hand

of a woman is negative. The right eye

of a man is positive, the right eye of a

woman is negative. Speaking in general

the body of a male is positive, and that

of the {emale negative, altho in each the

organs have positive and negative poles
of opposite character according to sex, the
only exceptions being the heart, the right
side of which is positive, and the left side
of which is negative in both sexes, and
the large arteries and veins, the first being
positive and the latter negative. The
veins in both sexes are negative. For the
rest the polarities of the two sexes are
opposite. Dr. Albert Abrams of San Fran-
cisco, Calif., and others have done a great
deal of work in this field,” he explained.
“How is this possible if it is not due to
the iron in the substance of the tissues ?”
I urged.

“All matter conducting electric energy
shows polarity, which is only another way
of saying that it has a point of taking
in, and giving off energy. The polarity is
both magnetic and electric, due to the
electric currents set up in the organismo
as a result of magnetic transformation
The contact of the sexes is necessary fo:
the complete oxidation of the system a
well a for procreative purposes. Th
meeting of suitable polarized individual
stimulates the metabolism of both an
soon becomes evident in an improve
physical appearance of the individuals s
united. Iron may play a part in it; bu
much of it is probably due to molecule:
the joint molecular weight of which fal
well within the fifty. Such molecules hav
a magnetic effect, and doubtlessly pla
rather a complex part in the mechamni¢
of life.” : R

He _renioved- the_necve; fiber Yomen—2t
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spleen, explaining that this tissue was
comparatively rich in iron, but when he
brought the magnet in close proximity,
the action while positive, was never-
theless much weaker. “These effects,”
Doctor Pringle continued, “while posi-
tive here, are much more so in the
living organism. Several prominent phy-
sicians are already using this form of
energy in their diagnostic work with no
little success.

“But what I want to call to your atten-
tion, is not the diagnostic value of this
force, but rather its physiologic effect. I
want to show you that the metabolic and
functional activities of various cell groups
are stimulated thru the intensification of
the magnetic field. For instance, we know
that normally the human stomach lies in
an atmosphere of tympany, that is, upon
percussion it yields a certain degree of
resonance. Now if I percuss the stomach
of an individual when he faces west and
again while he is facing south a percep-
tible difference in the tone of the organ
may be noted by the trained ear. The
difference in the direction in which the
magnetic lines of the earth traverse the
body affects the tonicity of the stomach
musculature. You do not consciously ex-
perience these effects. That is the reason
when I make the bare statement, you are
apt to smile, as we all smiled at obscure
phenomena before the day of radio-ac-
tivity.

“Not only does the magnetic field of the
earth affect the tonicity of the stomach
muscle but its intensification upon the back,
at the root of the neck, by means of a
powerful electro-magnet will affect the
position, not only of the stomach but of
the liver and spleen as well.

“Now if magnetism does affect the
body cells which are comparatively neutral,
how much more will it affect the very
susceptible nerve cells thruout the body
as well as in the brain. We have seen
that the nerves are more susceptible to
magnetic action than are the visceral or-
gan, and therefore it is only logical to con-
clude that the reactions set up by mag-
netic variations within the brain mass,
must be correspondingly more intense as
well as more complex than they are in
other tissues; that may account for the
fact that the brain is the function-govern-
ing tissue. If we could compute the ef-
fect of the earth’s magnetism upon the
brain I believe we would find one of the
determining causes of human conduct as
well as a clue to the real source of energy.
But as it is, this universal, uninsulable
energy is as yet an unknown factor in
the science of psychology and we are to
that extent believers in free will.”

Returning to the laboratory table he
drew to himself a rather complex looking
instrument between two poles of which
he fastened the sciatic nerve in the mus-
cles of a frog’s leg. I noticed that to one
of the poles there was attached a small
metal arm, the other end of which rested
lightly. upon a rotating cylinder,

“This is a frog leg receiver,” said he,
“and the waves traced by this little arm
ou the smoked surface of the cylinder is
a message sent by a British Columbia
radio station to Shanghai, China. This
experiment was first performed by a
French physiologist. He connected the
frog leg into a microphone circuit and
produced this marvelous proof of re-
sponsitivity of the nerve cell to magnetic
change. :

“Radio waves, as you know are nothing
but oscillations in the earth’s magnetic
field and if they affect the nerve cells in
a dead frog’s leg how much more must
they affect the infinitely greater nerve
mass of the human brain. This may ex-
plain the phenomena of telepathy, if reall
such _exists, -for- as.Dr. Abrams said,
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arranged in circles. He called this little |
contrivance an “Ohm-meter.”

Placing the Japanese on one of these
zinc plates, he carefully tapped on his
abdomen beginning from the lower por-
tion up, and then from the chest down,
and then from the side toward the middle,
and as he tapped he marked with a pencil
wherever the sounds changed, until he had
drawn an odd looking device on the bare
abdomen of his subject. “Notice,” said he,
calling my attention to the figure as well
as to the position of his subject. “This
boy is standing with his face to the north,
now I will place him facing west and we
will see what happens.” Again he per-
cussed and marked and this time with
quite different results.

“You see,” he went on, “when the mag-
netic flux goes thru him sideways the
muscle tone is increased, just as it was
when I placed a large magnet on his back
near the root of the neck. A noted scien-
tist in San Francisco has demonstrated
that a concentration of magnetism will
affect the stonrach dullness of people at a
considerable distance.

“Please stand on that other plate and
face west,” he urged and as I did so, he
once more belabored the abdomen of the
Jap, and traced out the area of “dullness.”
It was distinctly different from what it
had been on former trials. Untrained as
I was, I could clearly notice the slight but
distinct alteration in sound.

“You have had malaria,” announced
Doctor Pringle. “The rate of electronic
vibration transmitted from your body over
the conductor reveals that condition in
this healthy subject.”

I was amazed, for more than twenty
years ago I really had suffered with mala-
rial chills and since then, with a variety
of slight, but nevertheless troublesome
symptoms.

“Now then,” said Doctor Pringle, “we
have seen that the cell is influenced by
light in the lower animals, and that mag-
netism affects the higher animals, and
now I will give you a little demonstration
that tends to prove that all cells are bas-
ically the same, for, as you shall see, light
also affects your organism to different
extents according to the color and in-
tensity of the light employed.”

Placing me in agother position he dark-
ened that part of the laboratory and pro-
ceeded to drum on my abdomen, while the
Jap threw red, blue, green, orange, and
other shades of light upon that part of
my anatomy, and with each change of
light there was a change of tone in the
percussion sound.

“Yes, you have had malaria,” he re-
affirmed; “the Star-White light method of
diagnosis verifies the findings of the elec-
tronic method of Abrams. It is positive.”

And so it was, as I was forced to admit.

While T was replacing my garments
after this scientific ordeal, the Doctor ad-
mitted the light into the laboratory and
began replacing the tools he had used in
his experiments. While busy with these
things he remarked, “I have told you a
good deal about these forces that con-
tinually play upon us without our knowl-
edge, yet it is true that more of these
forces unite and blend together in the
phenomena of life than anywhere else in
the physical or chemical universe. Life
may be the word of creation, the process
of ether becoming matter. I sometimes
call it the borderland between the ethe-
rial and the concrete. Life and mind do
not come out of the earth, but mingle
with it, and express themselves thru cer-
tain elements of it, giving rise to organic
forms. And yet Bose may be right that
all matter may be the result of life.

“To make a long story short, mind and
life are two phases of the same thing.
They. are_the positive..and . the negative

poles of ‘creative force’ This force
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gives rise to all forms of matter according
to the resistance offered by the electronic
aggregates upon and thru which it mani-
fests itself.

“The facts that light affects magnetism
and magnetism gives rise to electricity and
electricity gives rise to atoms, and that
gravitation affects them all according to
mass and distance, and that none of these
forces are constant, lie at the bottom of that
complexity of phenomena we call mentality
or mind. If we could only measure them
accurately enough we could then determine
what any brain mass or type would do under
any given set of circumstances.

“I have not yet shown you my exeriments
in raising plants and animals under differ-
ently colored lights. You ought to stay
with me a week so that I could give vou
a better idea of what I am trving to accom-

RS
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the oup gx AUTo.A'ﬂc HAIR CUTTER ready for instant use, postage paid, to AQdress ...........ccieeitnicnecntictcccscsnasonscsnne
any addre SEND TODAY. Raference

DR R L PR Y PP PR T

Agents Wanted. DUPLEX MFG. CO., Dept. 66, Detroit, Mich.

MURDOCK

No. 55

THE PRICES ARE THE QUALITY IS
UNUSUALLY LOW REMARKABLY HIGH

2000 OHM 3000 OHM
DOUBLE SET DOUBLE SET

450 550

RIGHT IN PRICE AND IN PERFORMANCE

* The substantial success earned by these receivers can be attributed to the instant recognition of their remarkable
value by thousands of users. If, by chance, YOU are dubious regardlng the possibility of securing really good "phones
at such prices, we suggest a trial, with the customary assurance of *satisfaction or money back.” Ask your dealer

for them. BULLETIN No. 20 now ready for distribution. Send for your copy.
WM J. MURDOCK CO. 55 Carter St., Chelsea, 50 Mass.

509 Mission Stmt, Sm F nncneo. Cal.
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Science and Invention for March, 1921

Opportunity Ad-lets

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate, Cash should
accompany all classified advertisements unless placed by an accredited advertising a%qncy.
Ten per cent. discount for 6 issues, 20 per cent.

(9)

discount for 12 issues.

Advertisements for the May issue must reach us not later than March 22.

The Circulation of Science and Invention is over 140,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 236 Fulton Street, New York City, N. Y.

7. No advertisement for less than 10 words accepted.
jectionable or misleading advertisements not accepted.

Aeronautics

Learn to ﬂg; America’s oldest and most
reliable Flying School. Complete Ground and
Flying Instruction. We guarantee to make you
an expert Pilot. Third Successful Season. Dozens
of satisfied graduates. Classes befin the first of
each month. Write now for Literature and
Catalogue. The Ralph C. Diggins Co., 140 N.
Dearborn St., Chicago, Il

_Aviation. Motor 30-40 H. P., 2 cyl., opposed
air cooled, weight 128 lbs., ideal motor for light
aeroplanes, motor sleds, wind wagons, hydroplanes,
etc. Price only $325 complete, with propeller
ready torun. Aircraft Inc., 338 Coney Island Ave.,
Brooklyn, N. Y.

New Airplane Free. Our Airplane School opens
new class March 21, 1921; offers course of study
requiring common school education, takes six
months, costs $500.00. Course includes aero-
nautical designing, building, complete course in
flying, flyer's license and without further cost a
new 3 passenger airplane which has passed U. S.
Govt. inspection and cost over $9000.00 to build.
Investigate this proposition immediately. Limit
under this offer 100 airplanes. Educational Dept.
Poll-Eells Cormnon. Airplanes and Motors, 157
Pearl St., Buffalo, N. Y.

Agents Wanted

Seil Pudding Powders, Delicious dessert. Fast
sellers; quick repeaters; big profit. Send for terms
and sample. C. H. Stuart & Co., 3 Main, Newark,
New York.

QGreat Magazine of cashable plans, tips, ideas
for agents, home manufacturers and opportunity
seekers; gives facts about mail business; three
months, 25¢c.; sample copy, 10c. Special Service
Magazine, Lancaster, Pa.

Beginners complete Mail Order System. EX.
Box 1005, Altantic City.
Agents. Big returns, fast office seller; partic-

ulars and samples free. One
Daily Record Bldg., Baltimore,

Agents make big money because sales may be
made in every home. Our modern aids to home
sanitation have an appeal that c t be ted

i .. 12
g(xfl’enCo 1

Help Wanted—Continued

Men Wanted for Detectlve Work, I
ence unnecessary. Write J. Ganor, formee
E. S. Gov't. Detective, 135 St. Louis. )

Wanted—By U. S. Government. Hundreds o

Railwa; Mail Clerks immediately. en; women.
over 17. Commence, $135 month. Quick raiss
to $195. Vacation with full pay. Women giveg:p

office work. Permanent life positions.
educatx(i? tmﬁgignt. Exumnsuons lev
soon. List positions open and sample que
free. Write Franklin Institute, I?ept.

Rochester, N. Y.

. Be a Mirror Expert. $3 to $10 a day; ap
time home at first; no capital; we train, start
making and silvering mirrors French method.
Prospectus. W. R. Derr, Pres., 579 Deca Bt
Brooklyn, N. Y. -

I
brush, mop or duster for every need. Liberal
commissions and good temtorg. orth Ridge
Brush Company, 127 Clark St., Freeport, Ill.
Agents. $60 to $200 a week. Free Samples.
Gold Sign Letters for Store and Office windows.
Anyone can do it. Big demand. Liberal offer to
%eneral agents. Metflhc Letter Co., 433Z N.
lark St., Chicago, Ill.

Auto Accessories

—sgougo Batteries for Automobiles. We
furnish all parts and moulds for making them.

Sample plate. 40c. Foreign Countries 50c.
Windsor _Specialty Co., 5419 Windsor Ave.,
Chicago, Ill.

Tire Agents. Exclusive representatives to use
and sell the new Mellinger Extra-Ply Tires. (No
seconds.) Guarantee Bond 8,000 miles. Whole-
sale prices. Sample sections furnished. Mellinger
Tire Co., 980 Oak, Kansas City, Mo.

Auto Owners. Cut your gas bills by attaching
Auxiliary Intake Plug. Pits any car. Never
wears out. No adjustments. Complete with full
instructions, $2.50. Bl% profits for agents. P.
Kossatz, New Rochelle, N. Y.

Auto Motors Sullurliu. Buick, Michigan,
Stoddard-Dayton, E.M.P., Cadillac, Overland,
Continental and Buda Motors. All t eac
and up. Special High Tension magnetos 2 and 4
cylinder $9.50 each. Electric and Gas head lamps,
coils, carburetors, air compressors, generators,
starters, etc. Write for catalog. Address Motor
Sales Dept. 12, West End, Pittsburgh, Penna.

. Agents. Sell our accident and sickness policies
in your spare time. Pay $5,000 death, $25 weekly
benefit. Premium $10 yearly. Permanent income

Mhen‘\:’lan;ed_umvtvosklopaweek;'onﬂ.
mechanic: rawings. ork is easy, eunné
and leads to higher positions in Industrial Field
excellent salaries. e furnish set of instruments,
train you at home, in sp time, by practic
method and help you qualify for position. Write
today for rticulars. Roy C. Claflin,

Dept. 1368, 14th & T Sts., Washingtoa, D. C.

Be a Detective. Travel and earn big money,.
Learn this fascinating profession by home study,
Particulars free. rite American School ol
Criminology, Dept. B, Detroit, Mich.

from renewals. Easy seller. Liberal com
Insurance Co., Dept. N-4, Newark, N. J.
Agents. Our soap and toilet article plan is a

wonder; get our free sample case offer. Ho-Ri
138 Locust, St. Louis.

Detectives earn_big money. Excellent opg
tunity. Travel. Great demand everywhere. »

perience . art s free. Write
American Detective §yatem. 1968 Broadway, N. Y.

$10 Daily refinishing chandeliers, brass beds,
automobiles by new method, without capital or
experience. Free particulars and proofs. Write
today. Gunmetal Co., Avenue D, Decatur, Il

Signs for Stores and Offices. Entirely new.
$50 week easily made. Assorted working samples
25c. Chicago Sign System, E 326 River St.,
Chicago, Ill.

Salesmen Wanted

Salesmen. Earn $3,500 to $10,000 a year.
or Traveling. Experience unnecessary. Qui
qualify through our amazing system. Free em;
ment service to members. Send for Salesmansh
book, list of lines and full particul: Nat. Saless

ars. .
men's Training Ass'n, Dept. 158C, Chicago, Iil.

Agents  Wanted. Big money-making prop-
osition. Requires no wor Can retain present
occupation. rite: Cash Sales Mercanite, 2906

Broadway, New York.

Wide-Awake Men to take charge of our local
trade; $6 to $9 a day steady; no experience re-
quired; pay starts at once. rite today. Amer-
ican Products Co., 2561 American Bldg., Cin-

Blueprints. Automobile Armatures. See ad
under “‘Electrical.”’ Charles Chittenden.

Fords start easy in cold weather. Will run 34
miles per gallon on cheapest gasoline or half kero-
sene, using our 1921 carburetors. Increased power;
styles for all motors; can attach them yourself.
Big profits to agents; money back guarantee; 30
days trial; Air Friction Carburetor Co., 1511
Madison St., Dayton, Ohio.

Ford Accessories, etc.

cinnati, Ohio.

Agents. We pay $9 a day taking orders for
INS"DE TYRE%. Best and easiest seller ever
put on the market. Guaranteed to give double
tire mileage. Any tire. No punctures or blow-
outs. Every auto owner buys on account of low
price. Enormous demand. Write quick for
agency. American Accessories Co., B684, Cin-

American Made Toys -

An Opportunity for Home Workers on amall
scale and manufacturers on large scale to make
American Metal Toys. Army, navy, machine guns.

cannons, warships, Indians, cowboys, wild animals.-
whistles, bird-whistles, religious d  and other
toys and novelties. Greatest ch or riour”

people to have an independent business.
mous demand for cheap toys offers unlimited field
and great future all over United States and foreigr-
countries. [Experience or tools not necessary. ‘
Hundreds and more made complete per hour.-

Casting forms, complete outfit from $3 up. We |
buy these goods, paying fixed prices. Attractive |
prices offered for painted goods. A strictly business ‘
?roposition. No one need apply unless he means

cinnati, Ohio.
Big money and fast sales. Every owner buys
old 1nitials for his auto. You chwe. $1.50; make
for parti-

Ten orders daily easy. Tite

Ford Car_Repair Book sent free. This
complete, well illustrated, valuable book explains
in a simple way the Causes and Cures of Over-
ho;atmq‘: Relpamng Ford Timer; Curing Piston
Ring Troubles; Carburetor Adjustments and Re-
m; Connecting Rods; Transmission Troubles;

and Repair of Rear Axle; Stopping Axle
Grease Leaks; also covers practically every other
ha<z of Ford Car Repairing. Send 25c. coin for
tree months’ trial subscription and get the valu-
able repair bock free. Ford Owner and Dealer
Magazine, 403 Montgomery Bldg., Milwaukee,
is.

Motors, Engines and Dynamos

Sg«:lal Qarage Motors. New, manufactured
by General Electric Co. ¥4 HP $22.75; 1 HP $88.50;
2 HP $126.50; 3 HP $146.50; 5 HP $188.50. All
sizes both single and Polyphase Motors for imme-
diate delivery. Special charging generators all
voltwec. Write for catalogue. Motor Sales Dept.
12, est End, Pittsburgh, Penna.

Motorcycles, Bicycles

Don’t Buy a Bicycle Motor Attachment
until you get our catalogue and prices. Shaw Mfg.
Co., Dept. 1603, Galesburg, Kans.

Tools, Supplies, etc.

Water Jet Vacuum Pump. Very cficient.
w to ordinary faucet. Pump with instructions,
81 postpaid. J. Ciuzio, North Bergen, N. J
Concrete Building Block Machines, and
molds. Catalogue sent free. Concrete Machinery
Co., 114 S. Second St., St. Louis, Mo.

lars and free American Monogram Co.,
Dept. 71, East Orange, N. J.

Help Wanted

Detectives in Great Demand. Men from 18
to 45. Experience unnecessary. Easily learned.
Write Earl H. Wilcox, Dept. A, 232 Sheldon

Avenue, Grand Rapids. Mich.

Silvering Mirrors, French Plate taught.
Easy to learn, immense profits. Plans free. ear
Mirror Works, Excelsior Springs, Mo.

Universal Shorthand Course (Pitman) makes
stenographic experts in 36 lessons. Efficiency guar-
anteed or money back. Helps users of other systems

increase pay. Easy terms. Write for Booklet 12.
Universal Shorthand Course, 6609 Kimbark
Avenue, Chicago, Ill.

Stop Daily Qrind. Start silvering mirrors, auto

Booklet and information furnished free.
We have no sales agents and we wam ﬁxmﬂ
worthless and cheag imitations. Toy Soldier Manu-
facturing Co., 1696 Boston Rd., New York.

Formulas

3,384 Money-Making Plans. Formulas, Trade-
Secrets. ‘‘Encyclopedia Business Opportunities.*’
3 1.50. Ideal Book Shop, 5501-EV
North Robey, Chicago.

Mechanics. Make your own Mechanic’s hand

te soap. My special guaranteed formula: full
instructions, $2. aymond Harvey, Eitel ﬁldg.
Seattle, Wash.

1,000,000 Formulas. Processes, Trade Secrets
for every business. 1016 pages, $2.25. Ideal”
Book Shop, 5501-EE North Robey, Chicago.

Formulas—All Kinds. Guaran
2¢.  Clover Laboratories, 5501-EC
Chicago.

teed. Catalog
North Robey,

ls\agililghtsbeta:)livsmﬁ. etc. IPlia.us free. Clarence For the Hair

prinkie, pt. . arion, Indiana. D. druff removed ulckly atl

Fir Brak , Baggag $140-200, | pletely. Healthy scalp. For men, alomen. dren.

Colored Porters by Railroads everywhere. Ex- &onde,m benefit. Buy Kotalko at d. ist’s: or

gignce unnecessary. 897 Ry. Bureau East St.| proof box mailed, 10 cents, postpaid. o
uis, Il ces, BC-300, Station X, New York, N. Y.
Earn $25 Weekly, spare time, writing for news-

pay ™, ma,| azmeg fxptenesra%es g?nmmrxf de- For Men

Eals Jroe. _Tress SynCicate, b ~Ouls, 200 Detectives earn big money. Travel.” Grest
Men—Ilearn wireless at home quickly and easily. | dqemand. Fascinating work. Experience umnocess.

Attractive positions now open for men qualified as
radio operators, electricians, mechanics, inspectors
and draftsmen. Beginner operators now averaging
$200 per month; no previous experience or wireless
education necessary to enter. Opportunity to travel
and see the world or locate in land wireless work.
Oldest and largest radio school in America; es-
tablished in 1914. We train you through our home
study course, or at our local schools to qualify for

Rubber Stamps

Rubber Stamps made to order.
Co., Zanesville, Ohio.

McCaddon

official license, and help you secure position on land
or sea. Wireless outfit furanished for home practice.
Free catalogue on request. National Radio In-
stitute, Dept. 529, 14th and U Streets, N. W.,
Washington, D. C. .

We train you. Particulars free. Wgi
American Detective System, 1968 Broadway, ﬁ, Y.
Safety Razor Blades Sharpened. Twe'
Cents each. Good work. %::k service.. Send.
C. Wetterstroem, Liberty and Denmes,
10. -

Send Us Your Dull Safety Razor
We will resharpen them so that :l::{
better than new ones for 8 cents 1, Ay
Old fashioned razors reground and L,
faction guaranteed or money refunded.
cent stamps, twenty-five cent books

Keenedge Co., 1 8. Robey St., Chicagoy

s
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